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“wero Nature Conservation 
in China: 
The Present Situation 


Along with the steady rise of science and increasing development of 


industrial and agricultural production, mankind more and more assumes 
it is his right to conquer the earth and change its form or nature. In the 
process, intentionally or unintentionally, he has opposed the laws of the 
natural world, destroyed the dynamic equilibrium of many ecosystems 
and often brought catastrophe upon himself and other creatures. Forest 
denudation, grassland degeneration, the constant spread of deserts, and 
the pollution of the atmosphere and water systems are now common 
phenomena in many areas of the world. 

From the ecological viewpoint, the establishment of protected areas in 
different natural zones or biogeographical regions will be of great 
advantage to society. To maintain typical natural ecosystems for ad- 
vanced study and to provide a scientific base for rational utilization and 
restoration of nature are of overwhelming importance. 

China, as with many countries in the world, has high regard for this 
important cause. More and more people are giving attention to expand- 
ing and strengthening this work. 


I. The vegetation regions of China 
and establishment of natural protected areas 


The vegetation regions of China may be divided into three main groups, 
(a) the forest regions in the east; (b) the steppe and desert regions in the 
northwest and northeast; and (c) the regions of high mountains and 
plateaus in the west and southwest. 

Of the eastern forest regions, from north to south, there are: (1) conif- 
erous forest, (2) the mixed coniferous and deciduous broadleaf forest, 
(3) the deciduous broadleaf forest, (4) the mixed deciduous and ever- 
green broadleaf forest, (5) the evergreen broadleaf forest, (6) the tropi- 
cal monsoon forest and rain forest, (7) the tropical vegetation coral 
islands. 

In the northern dry region, we distinguish, from east to west, the 
following regions: (8) the forest steppe, (9) the steppe, and (10) the 
desert steppe and desert. 

Of the highland region, we distinguish: (11) the mountains of north- 
western China namely, the Chilienshan, the Tianshan, and the Aer- 
taishan, (12) the mountains and plateaus of east Tibet, and (13) the 
Tibetan plateau. There are particular types of forest, shrub, meadow, 
steppe and desert in these regions (see Map 1). 

The above mentioned 13 vegetation regions of China are described as 
follows: 

1. The coniferous forest region: This region occupies the extreme 
north of China, embracing chiefly the Daxinganlin. These mountains are 
long and narrow ranges of gneiss and granite forming the uplifted margin 
of the Mongolian plateau. The average elevation of the region is from 
about 500 to 1,000 m. There are points reaching an elevation of 1,460 m. 
The mean annual temperature is below 0°C (from —1.2° to —3.2°C) and 


absolute minimum being about — 50°C. The annual precipitation varies 
from 500 to 600 mm. On the podzolic soils, the typical vegetation type is 
coniferous forest which is mainly composed of Larix gmelini and Pinus 
sylvestris var. mongolica. Where the coniferous forests are destroyed, the 
areas are usually taken over by Betula platyphylla, Betula dahurica and 
Populus davidiana. Elfin wood of Pinus pumila appears in some sum- 
mits. 

Considerable area of forest is still preserved. Daxinganlin Nature 
Reserve was established in 1960 at the upper reaches of the Hanma and 
Nuomin rivers with an area of about 480,000 hectares. It is the biggest 
natural protected area in China. However, at present this region is under 
exploitation, so the work of nature conservation must be strengthened. 

2. The region of mixed coniferous and deciduous broadleaf forests: 
This region is situated in the northeast corner of northeastern China. It 
includes the Changbaishan massif and a large portion of the Xiaoxingan- 
lin. The Changbaishan massif consists of several parallel ridges being 
mostly from 500 to 1,000 m in elevation, with the highest peak reaching 
2,691 m. The relief of Xiaoxinganlin is generally rolling between 400 m 
and 600 m, although peaks over 1,000 m occur. The mean annual 
temperature in places below 500 m is above 0°C (from 0.4° to 5.6°C). 
The minimum temperature in winter varies from —32° to 45°C. Annual 
precipitation is more than 1,000 mm, but only 500-1000 mm on the plain. 
On the dark brown forest soils derived mainly from ancient metamorphic 
rocks, the climax community is the mixed coniferous and deciduous 
broadleaf forest, which is mainly composed of Pinus koraiensis with 
some broadleaf trees (Acer, Fraxinus, Phellodendron, Tilia, Juglans, 
etc.). At higher elevations appears the subalpine coniferous forest in 


Signs and a large photo mark the entrance at Changbaishan Nature 
Reserve. The reserve is a Biosphere Reserve under the MAB program. 
Photo courtesy of Prof. Duncan Poore. 
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A fine view of the Changbaishan Nature Reserve, Kirin Province. The Changbaishan range runs north and east from the border of North Korea 


into the northeastern part of China. 


which Picea jezoensis, Abies nephrolepis, Abies holophylla are preva- 
lent, elfin wood dominated by Betula ermanii and alpine tundra. On the 
large area of bog of the plain Carex rhynchophysa, Carex meyeriana, 
Calamagrostis, and some water tolerant shrubs, such as Salix and Betula, 
are dominant. Larix olgensis is a frequent species. 


This region is the main forest region of China. Owing to the cutting of 


timber for a long time, the forest area is more and more reduced. The 


rational cutting and regeneration of the natural forest and silviculture of 


the artificial forest are the chief tasks of forestry management. The 


China has a number of spectacular river gorges which are world 


famous. This is the Yangtze River gorge. Photo: ©) Peter Jackson 


matter of vegetation conservation cannot be delayed. 

There are two natural protected areas at present. One is Changbasishan 
Nature Reserve, which was established in 1960, with an area of about 
220,000 ha including all vertical distributional types of vegetation in this 
region. The other is Fenglin Forest Reserve, located at Xiaoxinganlin, 
which was established in 1963, with an area of 18,400 ha. The main 
purpose of this reserve is to protect red pine and deciduous broadleaf 
mixed forest. These two reserves are better managed at present than 
formerly. There are many places which could be changed into fertile land 
in the large area of bog plain, but suitable conditions of drainage and 
irrigation must first be established. Also there are many special biologi- 
cal resources in this bog region which should not be exploited but 
included in the natural! protected area. 

3. The deciduous broadleaf forest region: This is principally the broad 
area from the southern portion of the Manchurian plain to the northern 
shore of the Huai River and the northern slopes of Qinling. The climate 
of the region is rather uniform with a hot humid summer and a cold dry 
winter. The mean annual temperature varies from 7.3°C in the north to 
16.3°C in the south. The minimum temperature is —15.5°C to —32.9°C. 
The annual precipitation averages approximately from 500 to 700 mm, of 
which some 80% falls during the warm season. 

This region was exploited early. The plain area is almost entirely under 
cultivation. The hills and mountains vary from about 400 to 1,500 m in 
elevation, with the highest peaks reaching about 2,000 m. Most of them 
are occupied by secondary bush and pine woodland (Pinus tabulaefor- 
mis, P. densiflora), although the climax forest community in this region is 
the deciduous broadleaf forest, dominated by Quercus or Acer, Tilia, 
Fraxinus, etc. In the higher mountains subalpine coniferous forests 
dominated by Picea and Abies, alpine shrub and alpine meadows are 
found. 

The Qinling’s Taibaishan forest region is protected in better condition. 
Taibaishan Nature Reserve was established in 1965, with an area of 
54,158 ha including all vertical vegetation types. Besides this, there are 
many famous mountains of attractive scenery in this region, containing 
many celebrated places and historical ruins, such as the Taishan and 
Baoshan of Shandong province, the Wutaishan of Shanxi province, the 
Huashan of Shanxi province, etc. These all must be brought under 
control as natural protected areas. There are many islands along the 
seashore in this area. The snake island of Ludai city has been defined as a 
protected area. It is a good place to investigate the island ecosystems. 

4. The region of mixed deciduous and evergreen broadleaf forest: This 
is the transitional region between the deciduous and the evergreen 
broadleaf forests. It belongs more to the subtropical category from the 
viewpoint of vegetation analysis, so we call it northern subtropics. It 
includes the southern portion of Shanxi lying between Qinling and the 
Dahashan, large parts of Hubei province, and the Lower Yangtze Plain. 
The western part of this region is rugged, varying mostly from 800 to 
2,000 m in elevation, while the eastern part is an alluvial plain with hills 
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The Vegetation Regions of China and 
Locations of Natural Protected Areas 


Scale 1:18,000,000 
1cm = 180 km 


LEGEND —— region line 


- - - - subregion line 


The coniferous forest region 
The region of mixed coniferous and 
deciduous broadleaf forest 
The deciduous broadleaf forest 
region 
The region of mixed deciduous and 
evergreen broadleaf forest 
The evergreen broadleaf forest 
region 

V (1) The eastern subregion 

V (2) The western subregion 
The region of the tropical monsoon 
forest and rain forest 


VI (1) The eastern subregion 
VI (2) The western subregion 
The vegetation region of coral 
islands of South China Sea 
The forest steppe region 
VIII (1) The northeastern 
subregion 
VIII (2) The northwestern 
subregion 
The steppe region 
The desert steppe and desert region 
The vegetation region of the 
mountains of northwestern China 


The vegetation region of the 

mountains and plateau of East Tibet 

The vegetation region of the 

Tibetan plateau 

XIII (1) High cold meadow 
subregion 

XIII (2) High cold steppe 
subregion 

XIII (3) High cold desert steppe 
subregion 

XIII (4) High cold desert 
subregion 
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Table 1 


Province 


Heilongjiang 
(Heilungkiang) 
Heilongjiang 
(Heilungkiang) 
Heilongjiang 
(Heilungkiang) 
Jinlin 

(Kirin) 


Liaoning 
(Liaoning) 
Qinghai 
(Chinghai) 
Gansu 
(Kansu) 


Shanxi 
(Shensi) 
Shanxi 
(Shensi) 
Sichuan 
(Szechwan) 
Sichuan 
(Szechwan) 
Sichuan 
(Szechwan) 
Sichuan 
(Szechwan) 
Guangdong 
(Kwangtung) 
Guangdong 
(Kwangtung) 
Guangdong 
(Kwangtung) 
Guangdong 
(Kwangtung) 
Guangdong 
(Kwangtung) 
Fujian 
(Fukien) 
Fujian 
(Fukien) 
Fujian 
(Fukien) 
Fujian 
(Fukien) 
Zhejiang 
(Chekiang) 


Protected Areas in China 


Name 
Fenglin Forest Reserve 


Qigihari Zhalong Crane 
Sanctuary 


Hanma-Hujin Daxinganlin 
Nature Reserve 


Changbaishan Nature Reserve 


Luda Snake Island Sanctuary 


Qinghaihu Waterfowl Island 
Sanctuary 


Baishuaijiang Nature 


Reserve 


Taibaishan Nature Reserve 


Foping Yueba Nature 
Reserve 

Wenchuan Wolong Nature 
Reserve 

Nanping Baihe Nature 
Reserve 

Nanping Jiuzhaigou Nature 
Reserve 

Pingwu Wanglang Nature 
Reserve 

Hainan Nanwanling Wildlife 
Sanctuary 

Heyuan Xingang Wildlife 
Sanctuary 


Luyuan Wuzhishan Chingjendong 
Nature Reserve 


Ledong Jianfengling Tropical 


Forest Reserve 


Zhaoging Dinghushan Nature 


Reserve 


Nanjing Hexi Dadoushan 
Forest Reserve 


Sanming Shenkou Forest 


Reserve 


Jianou Wanmulin Forest 
Reserve 


Wuyishan Forest Reserve 


Linan Xitianmushan Forest 
Reserve 


Location 


48°01'-48°09'N, 
128°59'-129°15'E 
47°N, 123°E 
49°-50°N, 
123°20'-123°56'E 


41°42'-42°25'N, 
127°38'-128°18'E 


roe N, 12I°E 


°59'N, 99°51'E 


2°36'N, 104°45’E 


N, 107°40'E 


3°50'N, 107°48’E 


°5'N, 102°50’E 


10’N, 104°15’E 


°10'N, 104°18’E 


°25'N, 104°20'E 


18°35'N, 110°E 


23°43'N, 114°40'E 


24°50’, 113°40'E 


18°10'N, 108°52'E 


23°10'N, 112°30'E 


24°30'N, 117°2’E 


26°10 N, 11 7°26'E 


27°03'N, 118°04’'E 


27°40'N, 117°40'E 


30°19'-30°30'N 
119°30'-119°40'E 


Area (ha) 


18,400 


42,000 


480,000 


215,110 


7,850 


95,292 


54,158 


35,400 


200,000 


20,000 


27,700 


930 


2,500 


5,000 


1,635 


1,140 


15 


110 


56,666 


2,000 


Established Main protected object 


1963 


1976 


1960 


1960 


1963 


1975 


1963 
(1978) 


1965 


1978 


1975 


1963 


1978 


1965 


1965 


1976 


1976 


1960 


1956 


Yo. on Map 
Red pine and deciduous 
broadleaf mixed forest 


Red crowned crane and 
wetland ecosystem 


Coniferous forest 
dominated by Larix 


Different ecosystems and 
northeast tiger, sika deer, 
Panax schinseng, Boschniakia 


rossica, etc. 


Snakes 


Waterfowl 


Subalpine coniferous forest 
ecosystem and giant panda, 
golden monkey, etc. 


Different ecosystem 


Subalpine coniferous forest 
ecosystem and giant panda 


Subalpine coniferous forest 
ecosystem and giant panda 


Subalpine coniferous forest 
ecosystem and giant panda 


Subalpine coniferous forest 
ecosystem and giant panda 


Subalpine coniferous forest 
ecosystem and giant panda 
Macaque 

Rare animals 

Evergreen broadleaf forest and 
rare animals 

Mountain rainforest 
Evergreen broadleaf forest 
Evergreen broadleaf forest 
Evergreen broadleaf forest 
Evergreen broadleaf forest 


Evergreen broadleaf forest 


Evergreen broadleaf forest 





Province 


Zhejiang 
(Chekiang) 
Zhejiang 
(Chekiang) 
Zhejiang 
(Chekiang) 
Anhuei 
(Anhwei) 
Jiangxi 
(Kiangsi) 
Jiangxi 
(Kiangsi) 
Sichuan 
(Szechwan) 
Sichuan 
(Szechwan) 
Sichuan 
(Szechwan) 
Sichuan 
(Szechwan) 
Sichuan 
(Szechwan) 
Sichuan 
(Szechwan) 
Guizhou 


(Kweichow) 


Yunnan 
(Yunnan) 


Yunnan 
(Yunnan) 


Yunnan 
(Yunnan) 


Guangxi 
(Kuangsi) 
Guangxi 
(Kuangsi) 
Guangxi 
(Kuangsi) 
Guangdong 
(Kwangtung) 
Guangdong 
(Kwangtung) 
Jiangxi 
(Kiangsi) 
Hubei 
(Hupeh) 


Name 
Taishan Wuyanlin Forest 
Reserve 


Longquan Fengyangshan 
Forest Reserve 


Kaibua Gutianshan Nature 
Reserve 


Wuhu Alligator Sanctuary 


Qianshan Wuyishan Forest 
Reserve 


Longnan Joulianshan Forest 
Reserve 


Yuoriqai Tiebu Wildlife 
Sanctuary 


Tianguan Labahe Nature 
Reserve 


Qingchuan Tangjiahe 
Nature Reserve 


Liangshan Dafengding 
Nature Reserve 


Baoxing Dachygou 
Nature Reserve 


Beichuan Nature Reserve 


Tongyen Fanjingshan 
Nature Reserve 


Mengluen Nature Reserve 


Mengyang Nature Reserve 


Mengla Nature Reserve 


Longsheng Huaping Forest 
Reserve 


Guilin Miaorishan Forest 
Reserve 


Lungzhou Longgang Forest 
Reserve 


Dongfang Datian Wildlife 
Sanctuary 


Beisha Bangxi Wildlife 
Sanctuary 


Yifeng Guanshan 


Shennongja Nature Reserve 


Location 


27°30'N, 119°50’E 


28°5'N. 119°10'E 


29°10'N, 118°25’E 


30°6’-31°6'N, 


118°-119°6'E 


27°50'N, 117°45’E 


24°30'N-114°27'E 


33°35'N, 102°53’E 


30°10'N, 102°47'E 


32°38'N, 105°10’E 


28°30'N, 103°10’E 


30°22'N, 102°48’E 


30°10'N, 103°52’E 


27°43'-28°N, 


108°37'-108°48'E 


21°41'N, 101°25’E 


23°6'-23°24'N, 
100°-101°E 


21°25'N, 101°52’E 


25°40'-25°46'N, 
109°48'-109°53’E 


25°56'-26°N, 


110°20’-110°23’E 


22°20'N, 106°50’E 


18°N, 108°E 


19°20'N, 109°25’E 


28°40'N, 114°35’E 


31°27'N, 110°20’E 


Area (ha) 


2,000 


2,000 


2,000 


1,400 


700 


30,000 


12,000 


40,000 


40,000 


40,000 


10,000 


36,700 


6,061 


32,800 


13,918 


1,559 


10,000 


2,540 


PARKS 5 


Established Main protected object 


1975 


1975 


1975 


1977 


1977 


1976 


1964 


Evergreen broadleaf forest 


Evergreen broadleaf forest 


Evergreen broadleaf forest 


Chinese alligator 


Evergreen broadleaf forest 


Evergreen broadleaf forest 


Sika deer, etc. 


Takin, etc. 


Subalpine coniferous 
forest ecosystem and giant panda 


Subalpine coniferous 

forest ecosystem and giant panda 
Subalpine coniferous 

forest ecosystem and giant panda 
Subalpine coniferous 

forest ecosystem and giant panda 
Different ecosystems and 

golden monkey, etc. 

Monsoon forests, rain forests 
and elephant, gaur, green 
peafowl, hornbill, etc. 

Monsoon forests, rain forests 
and elephant, gaur, green 
peafowl, hornbill, etc. 

Monsoon forests, rain forests 
and elephant, gaur, green 
peafowl, hornbill, etc. 


Evergreen broadleaf forests 


Deciduous and evergreen 
broadleaf forest 


Limestone evergreen monsoon 
forest 


Hainan thamin 
Hainan thamin 
Evergreen broadleaf forest 


Different ecosystems and 
golden monkey, Chinese 
dove tree 
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rising from 100 to 200 m. The climate is much milder and more humid, 
as compared with all the previous regions. The mean annual temperature 
ranges from 15.0° to 17.1°C. The absolute minimum temperature in 
winter may drop down to —13.8°C. Approximately 1,000 m of rain falls 
in the year. The plain has been almost entirely cultivated. The climax 
community on the yellow brown soil of the mountains is mixed decidu- 
ous and evergreen broadleaf forest, which is mainly composed of 
different oak (Quercus spp.) and some evergreen trees (such as Cyclo- 
balanopsis glauca, Castanopsis sclerophylla, etc.). At higher elevations 
one finds subalpine coniferous forest dominated by endemic Picea, and 
Abies, alpine bush and alpine meadow. The vegetation of the limestone 
hills differs entirely from that on the acidic yellow brown soils. It is 
deciduous broadleaf forest dominated by Ulmus, Celtis, Zelkova, etc. 
Due to much more cutting of timber, the forest area is limited. The hills 
and mountains are chiefly occupied by pine woodland (such as Pinus 
massoniana), secondary bush and grassland. It is very necessary to 
strengthen vegetation conservation here. 

Not long ago natural protected areas were established on the southern 
slope of Qingling in Foping, Shanxi province, and Shennongja, Hubei 
province. The Foping Yueba reserve occupies 35,400 ha, chiefly to 
protect the subalpine coniferous forest and the giant panda (Ailuropoda 
melanoleuca). This is the northern distributional limit of the panda. The 
Shennongja nature reserve is about 2,000 ha in area, occupied by 
subalpine coniferous forest, in which the golden monkey and the Chinese 
dove tree (Davidia involucrata) are comparatively rare. 


The Changbaishan Nature Reserve, like many 
mountainous areas, has'many ecosystems, 
including the three shown here. The area was 
designated a Biosphere Reserve in November 
1979 under UNESCO's Man and the 
Biosphere Program (MAB). 


5. Evergreen broadleaf forest region: This region is characterized by 
the climatic features of typical moist subtropics in East Asia, occupying a 


vast expanse in China. It may be divided into two subregions, the eastern 
and western: the former is mainly influenced by the Pacific monsoon and 
the climate is moist and warm, the dry and wet seasons are not distinct; 
the later is affected by the Indian monsoon; the dry and wet seasons are 
very marked. 

The 2astern subregion includes a wide area from south of the Yangtze 
river to the north tropic of cancer. The geomorphology of this subregion 
is very complex. In addition to some plain, there are hills and mountains, 
varying mostly from 300 to 1,000 m above sea level, with the highest 
peaks reaching 1,500 to 2,060 m. The mean annual temperature is 
between 15.4° and 21.1°C. However, severe frost in winter may occa- 
sionally lower the thermometer to —10.5°C in the northern part. The 
annual precipitation is over 1,000 mm in general and over 2,000 mm in 
some places. 

The western subregion is mainly located in the Yunnan highland where 
the elevation averages approximately 1,500-2,000 m or more on flat 
lands or rolling uplands. The winter is clear and pleasant; the dry season 
begins in early November and continues until the later part of April. 
Summer rain falls at frequent intervals from May to October. The annual 
precipitation varies from 800 to 1,500 mm. The mean annual tempera- 
ture is around 16°C with an annual range varying from 9.8° to 13.3°C, and 
forming a mild spring-like climate. 

On the red soil or yellow soil of the hills and mountains in these two 
subregions, the climax community is evergreen broadleaf forest, mainly 
composed of Fagaceae (such as Castanopsis, Cyclobalanopsis, 
Lithocarpus), Lauraceae (such as Machilus, Cinnamomum, Cryp- 
tocarya, Beilschmiedia, Phoebe), and Theaceae (Schima, Gordonia, 
etc.). Both subregions have many of the same genera of plants but with 
different species. On the mountains having yellow brown soil at eleva- 
tions from 1,300 m to 2,200 m in the eastern subregion, a mixed 
deciduous and evergreen broadleaf forest is present. There is an increase 
in the occurrence of species of deciduous broadleaf trees in this subre- 
gion; for example Fagus often appears in patches while there is no Fagus 





in the temperate region of China. Species of evergreen broadleaf trees 
differ from those present in the evergreen broadleaf forest. At the higher 
elevations of the western mountains also appear subalpine coniferous 
forest, alpine bush and alpine meadow. On the limestone hills there is 
another type of mixed evergreen and deciduous broadleaf forest, which is 
composed of Fagaceae (such as Cyclobalanopsis glauca, C. glaucoides), 
Ulmaceae (such as Celtis, Pteroceltis, Ulmus). The population density of 
this region is comparatively great. Because of the long period of cutting, 
the original natural forest in the region is limited. Most of the hills and 
mountains are occupied by secondary vegetation, such as pine woodland 
(Pinus massoniana, Pinus yunnanensis, etc.), cypress woodland Cu- 
pressus funebris, Cupressus duclouxiana, etc.) artificial plantation, bush 
and grassland. There are many Chinese endemic species. Owing to the 
weak influence of the Quaternary glaciation, the region retains some 
relict species, namely, Metasequoia glyptostroboides, Cathaya ar- 
gyrophylla and Gingko biloba. 

There are 27 protected areas in this region, most of them established 
quite recently. Ten protected areas have been established in Sichuan 
province for protection of the giant panda. The largest is Wenchuan 
Wolong Nature Reserve, with an area of about 200,000 ha. The golden 
monkey and the takin also are protected animals. There are 15 areas for 
the protection of evergreen broadleaf forest, chiefly scattered in the 
several provinces. In order to protect the Chinese alligator, in particular, 
the Wuhu Alligator Sanctuary has been established in Anhuei province. 
Many scenic areas such as Jiuhuashan and Huangshan of Anhuei 
province, Li Liushan and Jinggangshan of Jiangxi province; Tianmushan 
and Yandangshan of Zhejiang province, and Hengshan of Hunan 
province should be protected. 

Because of the need for establishment of a large gene pool, and forests 
for conservation of water supplies, it is very necessary to establish many 
more natural protected areas. These will be of great advantage to 
biological scientific research toward meeting the needs of industrial and 
agricultural production. 

6. The region of the tropical monsoon forest and rain forest: This 
region lies in the northern margin of the tropics. We call it northern 
tropics, and it includes the southern part of Kuangdong, Kuangxi, 
Yunnan, the extreme southern corner of Tibet and the islands of Hainan 
and southern Taiwan. There are some alluvial plains in this hilly and 
mountainous region. The climate is warm and moist. The mean annual 
temperature varies from 21.5° to 25.1°C, and the absolute minimum 
temperature sometimes can reach below 0°C. The total precipitation 
varies from 1,200 mm in the extreme west to 2,200-3,000 mm in the east 

Evergreen monsoon forests on the acidic red soils are mainly com- 
posed of many pantropical species of Moraceae, Euphorbiaceae, Sapin- 
daceae, Leguminosae, Anonaceae, Myrtaceae, Meliaceae, Ster- 
culiaceae, Guttiferae, Rubiaceae, etc. Dominant species are not distin- 
guished. At local places one finds tropical rain forest, characterized by 
Dipterocarpaceae, such as Vatica, Hopea, Dipterocarpus, and 
Parashorea. On higher elevations of the western part in this region are 
found evergreen broadleaf forests, mixed coniferous and deciduous 
broadleaf forests, subalpine coniferous forests, elfin wood, alpine bush 
and alpine meadows. The species of evergreen monsoon forest on 
limestone mountains differ from those growing on acidic red soils, such 
as Burretiodendron hsienmu, Garcinia paucinervis and Muricococcum 
sinense. Due to cutting over a long period, the area of the primary forest 
is more and more reduced. This area is mostly occupied by planted 
forests, secondary woodland, bushland and grassland. 

The task of nature protection is large and very urgent. Five areas have 
been established for the protection of tropical forests in this region. 
Besides these, on the island of Hainan there are several smaller areas for 
special protection of rare animals such as the thamin and macaque. It is 
also necessary to protect mangroves which have been much damaged 
recently. 
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Specimens of the dawn 
redwood, Metasequoia 
glyptostroboides, grow 
near the Institute of 
Botany in Peking. 
Today this tree is found 
in nature only in China 
where some 3000 trees 
are distributed overan 
area of about 600 km?. 
Fossil specimens have 
been found in many 
countries. This tree is 
similar to redwoods 
found in California 
but differs in that it 

is deciduous. Photo: 
© Peter Jackson 


7. The vegetation region of the coral islands of the South C. hina Sea: 
This region includes island groups of Dongsa, Xisa and Nansa in the 
South China Sea. The bigger islands, with at least 1.5 km?, are 
Yongxingdao, Tongdao, Zhongjiandao and Taipingdao, etc. There are 
many small islands, under 0.5 km?. The mean annual temperature of 
Xisa islands is about 26°C, and the absolute minimum temperature is 
15.3°C. The annual precipitation is about 1,400 mm with dry and wet 
seasons. There are frequent typhoons and strong winds. Typical vegeta- 
tion consists of tropical shrubs growing on coral islands such as Pisonia 
grandis, Guettarda speciosa and Scaevola sericea. There are many 
species of birds, and occasionally, large guano deposits. 

8. The forest steppe region: This is a transitional zone between the 
forest to the east and steppe to the west. It may be divided into two 
subregions, the northeastern and the northwestern. Their common fea- 
tures are large patches of woodland alternating with grassland. 

Northeastern subregion occurs on the Manchurian Plain and the 
eastern part of the Inner Mongolia highland. In general, the relief is on a 
similar level, although in some places it is interrupted by rolling hills. 
The climate is continental. The annual mean temperature varies from 
1.0° to 6.4°C, with minimum temperatures around —40°C commonly 
recorded, especially in the far north. The annual precipitation ranges 
from 660 mm in the east to 470 mm in the west. Most of the rain occurs 
during the summer months. The remaining small patches of Quercus 
mongolica woodland and aspen-birch woodland are distributed in the 
wide meadow steppe dominated by Aneurolepidium chinense or culti- 
vated land. 

The northwestern forest steppe subregion is located on the loess 
plateau, including large parts of Shanxi, Shuanxi and Gansu provinces. 
Within this subregion are three types of topography: low-lying alluvial 
plains, rugged mountain and loess plateaus with a maze of ravines. The 
elevation varies from 1,000 to 1,400 m. The annual mean temperature 
ranges from 8.8° to 11.3°C. The precipitation ranges from 600 mm in the 
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east to 300 mm in the west, approximately half of that falling in summer. 
Isolated forests are distributed on partially mountainous regions such as 
Ziwuling and Huanglongshan. In general, oak woodland (Quercus 
liaotungensis) and aspen-birch woodland chiefly occur on the shady and 
moist slopes, while Thuja orientalis woodland and grassland are found 
on the sunny and dry slopes. 

The northwestern subregion has been exploited for thousands of years. 
The destruction of forest, problems of water logging and soil erosion are 
all extremely severe. The origin of the sand and silt in the lower Yellow 
river is the loess plateau. In order to regulate the Yellow river, it is 
urgently necessary to strengthen the work of natural protection of loess 
plateau by planting grasses and forests to prevent waterlogging and soil 
erosion. 

There is only one natural protected area in the wetland of Zhalong near 
Qigihari city, Heilongjiang province, to protect the red crowned crane 
and other water birds. The area is about 40,000 ha. Ziwuling and 
Haunglongshan are suited for establishment of natural protected areas. 

9. The steppe region: The steppe region occupies largely the Inner 
Mongolian plateau west of the Daxinganlin and north of the loess 
highlands. The greater part of this region consists of flat undulating 
peneplain, varying from 1,200 to 1,500 m in elevation. The climate is 
rigorous and remarkably continental: the mean annual temperature varies 
from —1.8° to 2.5°C in the north and 2.8° to 10.5°C in the south. The 
annual precipitation ranges from 208 to 374 mm or even less than 
150 mm, falling off almost entirely during the summer. The climax 
community on the chestnut soils is Stipa steppe. Owing to the insuffi- 
cient management of the grassland, the phenomenon of grassland denu- 
dation is very severe. It is urgently necessary to strengthen vegetation 
protection by rational utilization and restoration of the grassland. Natural 
protected areas have not been established in this region, but recently an 
experimental station of steppe ecosystems has been founded in Inner 
Mongolia, and it has joined a MAB corresponding project. It is planned 
to establish a natural protected area here. 

10. The desert steppe and desert region: This region includes the 
western part of Inner Mongolia, the northern part of Gansu, the Talimu 
and Zhungeer basins of Xinjiang, and Chaidamu basin of Qinghai. This 
region is mostly surrounded by high mountains which keep out the moist 
winds from the distant oceans. The average elevation of the plateau-basin 
is 1,300 m, decreasing in the center to 800 m in Talimu and 280 m in 
Zhungeer. The characteristic feature of the climate is dryness of the air 
over the region; annual precipitation is less than 100 mm in most places 
and even as little as 20 to 5 mm. The mean annual temperature varies 
from 4.3° to 12.6°C. In the Tulufan basin where the elevation is 15 m 
below sea level, the summer is hotter than in the tropics, and the mean 
July temperature is 33.7°C. Water of the melting glaciers, coming from 
the high mountains, irrigates many oases where cotton, grapes, melons 
and some vegetables grow very well. Due to the dryness and high salinity 
of soils, it is difficult to exploit virgin land. Desert steppe is composed 
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Strange limestone hills cover large areas of 


\ south China. Photo: © Peter Jackson 


mainly of grasses (Stipa, etc.), undershrubs (such as Artemisia, 
Tanacetum, Eurotia), and shrubs of Leguminosae (such as Caragana). 
Different deserts are dominated by halophytic shrubs and small under- 
shrubs including Reaumuria, Anabasis, Salsola, Nitraria, Zygophyllum, 
Ephedra, Alhagi and Caragana. In addition, Haloxylon and Calligonum 
are also present. Along the rivers Populus euphratica woodland appears. 

The population of the desert region is sparse. In some places the wild 
horse (Equus przewalskii) is found, the first animal species to be 
protected in China. At present it is very rare. Recently, Haloxylon and 
Populus euphratica woodlands have been severely damaged. There is 
urgent need to establish protected areas to strengthen the management of 
these species. 

11. Vegetation region of the mountains of northwestern China: This 
region may be described in three sections: (1) the Tianshan, (2) the 
Qilianshan, and (3) the Aertaishan. 

The foothills of Tianshan are desert. Higher up, the desert is gradually 
replaced by desert steppe, above which is the mountain steppe dominated 
by Stipa, Festuca and Koeleria, etc. At an elevation of 1,200 to 1,500 m, 
it is often that at the same elevation steppe occupies the southern slopes, 
while on the northern slopes appears deciduous broadleaf forests consist- 
ing of Juglans and Prunus, and thickets of Juniperus. At 1,500 to 
3,200 m in elevation subalpine coniferous forests appear which are 
mainly composed of Picea schrenkiana. At higher elevations occur 
alpine bush and alpine meadow dominated by Kobresia, etc. 

Qilianshan is situated at the northern limit of the East-Tibetan plateau 
and marks the boundary between Gansu and Qinghai provinces. On the 
northern slope from an altitude of 2,200 m up to timberline at 3,800 m, 
Picea crassifolia occurs in pure stands. Clear cutting of large areas of 
Picea usually results in the formation of bushland or aspen woodland. On 
the xeric southern slopes thickets of Juniperus grow. At higher elevations 
alpine bush and alpine meadows also occur. 

In the Aertaishan, dry south and southwest winds prevail in winter, and 
moist northwest and west winds in summer, with relatively abundant 
precipitation. From lowland up to the mountains, the following vegeta- 
tion types appear in succession: desert steppe, mountain steppe, subal- 
pine coniferous forest including Larix sibirica, Pinus sibirica, Abies 
sibirica and Picea obovata, alpine bush and alpine meadow. Occasion- 
ally elfin wood and alpine tundra also occur. 

If these mountain forests are destroyed, they are very slow to recover. 
Therefore, establishment of protected areas is very urgently needed. 

12. The vegetation region of the mountains and plateau of East Tibet: 
This region includes the eastern part of Tibet, northwest Sichuan and 
northwest Yunnan. The general elevation is over 3,300 m with the 
highest peaks rising to above 8,000 m. The climate, as a whole, is very 
rigorous. There is almost no hot summer, but there is a marked zoning 
from the valley bottoms up to the mountain summits. In the dry valleys 
savanna vegetation and thorn bush occur. On the northern slope usually 
one finds evergreen broadleaf forests, mixed coniferous (Tsuga) and 








broadleaf forests, and subalpine coniferous forests composed of particu- 
lar species of this region (such as Abies, Picea, Larix and Pinus). On the 
southern slope sclerophyllous evergreen broadleaf forest is found. 
Above timberline alpine bush is found dominated by Rhododendron and 
alpine meadows. 

This region is heavily wooded, next only to northeastern China. The 
contrast between cutting of timber and protection of the forest is more and 
more marked. The establishment of natural protected areas cannot be 
delayed. 

13. The vegetation region of the Tibetan plateau: Tibet is a lofty 
plateau, rimmed by ranges of even loftier mountains—the Kunlun to the 
north, the great Himalaya range to the south. The average elevation of 
the whole region may be taken as from 4,700 to 5,300 m. Under cold and 
dry climate, winters are extremely severe. Even in summer the tempera- 
ture scarcely rises above the freezing point. From southeast to northwest, 
there is clear zonal distribution of vegetation, namely, high cold meadow 
dominated by Kobresia, and cold steppe dominated by Stipa purpurea, 
high cold desert composed of Ceratoides compacta and Ajania 
fruticulosa. In these communities different cushion plants grow which are 
seldom seen in northern steppe and desert of lower elevation. Here is the 
home of the wild yak, wild ass (kiang), and Tibetan antelope. There is a 
great need to establish natural protected areas in this region. 


II. The main types of natural protected areas in China 


The establishment of natural protected areas is one of the important ways 
natural resources can be preserved and safeguarded. These places are 
living natural museums and gene pools of natural resources. They 
provide an excellent base for observing and studying the laws of nature, 
for protecting and breeding rare or endangered plants and animals, for 
introduction and acclimatization of valuable biological species; for 
carrying out research on ecosystems, for education, tourism, and so on. 
Different countries give different names to these places, such as national 
parks, national forests, protected areas, reserves, preserves, national 
biotic areas, managed resource area, multiple use management areas and 
the like. Although these names have different specific meanings, depend- 
ing on uses and limitations, their basic meaning is more or less similar. 
We consider that, as a whole, it is suitable to call these places “natural 
protected areas.” We recognize, however, that they differ from each 
other and the protected object usually is not the same. Now we may 
divide present natural protected areas of China (Table 1) into the follow- 
ing several types and introduce them briefly: 

1. Area for protection of the whole natural landscape: In general, this 
natural protected area is large enough to include different ecosystems of 
the whole natural landscape in a given location and it must have enough 
area to provide living environments for the protected animals. The 
Changbaishan Nature Reserve of Jilin province is this kind of area. It 
covers 215,110 ha including the following six ecosystem types: decidu- 
ous broadleaf forest, mixed coniferous and deciduous broadleaf forest, 
subalpine coniferous forest, elfin wood and alpine tundra. In the Reserve 
there are a number of rare animals (such as the northeast tiger Panthera 
tigris altaica, sika deer, otter, etc.) and plants (such as Panax ginseng, 
Boschniakia rossica, etc.). Here is the source of three large rivers 
(namely, Songhuajiang, Yalujiang, Tumenjiang). The protection of the 
vegetation plays an important role for the conservation of water supply. 
There is a famous alpine lake at the summit of a mountain, 2,194 m in 
elevation. It was an old volcanic crater. Water depth is about 300 m. 
There is also a great waterfall and a warm spring with 80°C water. The 
landscape of this reserve is beautiful. It is a fine place for summer visits 
and its natural protected area is important in many different ways. The 
Wenchuan Wolong Nature Reserve of Sichuan province, the Taibaishan 
Nature Reserve and the Foping Yueba Nature Reserve of Shanxi 
province are the habitat of the panda, golden monkey and takin. Wen- 
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chuan Wolong Nature Reserve is located in the central subtropical 
region, 200,000 ha in area, including different ecosystem types, such as 
evergreen broadleaf forest, mixed deciduous and evergreen broadleaf 
forest, mixed coniferous and broadleaf forest, subalpine coniferous 
forest, alpine bush and alpine meadow. The later two are situated in the 
boundary of the subtropical and temperate regions in China. The flora 
includes a mix of species from southern and northern parts; there are 
plenty of endemic species; economically valuable plants are also abun- 
dant. The vertical distribution of vegetation varies through mixed dedi- 
duous and evergreen broadleaf forest, deciduous broadleaf forest, mixed 
coniferous and broadleaf forest, subalpine coniferous forest, alpine bush 
and alpine meadow. There remain some typical quaternary glacial 
geomorphology, such as horn, cirque and glacial iake, which are of a 
great value for scientific study. Such features also belong in this type of 
natural protected area. The several Nature Reserves of the 
Xishuangbanna in Yunnan province (which protect tropical rain forest, 
monsoon forest and such fauna as elephant, gaur, Bengal tiger, gibbon, 
green peafowl, and hornbill); the Tongyen Fanjingshan Nature Reserve 
of Guizhou province and the Shennongja Nature Reserve of Hubei 
province (which protect different types of ecosystems and chetah, south 
China tiger P.t. corbetti, macaque, golden monkey, musk deer, Chinese 
tragopan, giant salamander, etc.) are also this kind of natural protected 
area. 

It is necessary to mark out natural protected areas and to strengthen 
management in the region of the high cold steppe where we find wild ass, 
wild yak, Tibetan antelope, etc., in the region of the high cold bush and 
meadow of the Tibetan plateau which produces deer, musk deer, roe deer, 
etc., and in the region of the deserts of Inner Mongolia where the wild 
horse is found. 

2. Protection of special types of ecosystems: The total size of these 
protected areas is not large enough, certainly, but they do protect mainly 
certain types of ecosystems and some species of rare animals and plants. 
They may be used for scientific research and collecting seeds or conserv- 
ing water and soil. The natural protected areas in the eastern part of 
China, especially in the tropical and subtropical mountains, mostly 
belong to this type. In the future many more of this kind of natural 
protected area should be established according to actual needs. The 
Fenglin Forest Reserve of Heilongjiang province, protecting red pine 
and deciduous broadleaf mixed forest, is representative of this type of 
protected area. The protection of Haloxylon desert and Populus eup- 
hratica riverine woodland should receive official attention. 

3. Protection of rare species of animals and plants: The establishment 
of this kind of natural protected area is determined according to actual 
condition and needs. For example, the remaining 3,000 trees of 
Metasequoia glyptostroboides in Lichuan, Hubei province, are distrib- 
uted over an area of about 600 km?. The protected area is based on the 
distribution of the feature protected. The individuals of remaining 
Cathaya argyrophylla in Ginfoshan, Sichuan province, are very few, and it 
is urgently necessary to establish protected areas to avoid their further 
destruction. Dongfang Datian Wildlife Sanctuary and Beisha Bangxi 
Wildlife Sanctuary for the protection of the Hainan thamin, Hainan 
Nanwanling Wildlife Sanctuary for the protection of the macaque in 
Hainan island, Guangdong province, and Wuhu Alligator Sanctuary for 
the protection of the Chinese alligator in Anhuei province all belong to 
this type of natural protected area. In addition there are many bird 
islands, snake islands and related lakes and other water systems in 
different regions. It is necessary to establish natural protected areas 
advantageous to the conservation of the natural resources involved. 

4. Areas for tourism and recreation: There are many regions of attrac- 
tive scenery in China. Most of them are connected with famous historical 
monuments and temples, and still there are small patches of natural forest 
and rarely, some old trees. Natural scenery is attractive to tourists. Some 
areas have great value for scientific research. In general, organizations 
have been established to take the responsibility for management of these 
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interesting places. But it is useful to put them into the category of natural 
protected area to strengthen their multiple use and management. For 
example, we should establish this type of protected area in the following 


places: Taishan and Laoshan of Shangdong province, Wutaishan of 


Shangxi province, Xiaowutaishan of Hebei province, Huashan of Shanxi 
province, Jigongshan of Henan province. Xinglongshan of Gansu 
province, Emeishan and Jinyunshan of Sichuan province, Qianglingshan 
of Guizhou province, Lushan and Jinggongshan of Jiangxi province, 
Huangshan and Giuhuashan of Anhui province, Ziginshan and Taihu 
region of Jiangsu province, Tianmushan, Yangdangshan and West Lake 
region of Zhuejiang province, Hengshan and Shaoshan of Hunan 
province, Xishan and the Stone Forest of Yunnan province, Daminshan 
and Tianlinlaoshan of Guangxi, and the Baiyunshan of Guangdong 
province. 


III. The establishment and management 
of natural protected areas in China 


China is a populous country. Most parts of east China have been 
cultivated for millennia and the remaining primary vegetation is not 
extensive. It will be very difficult to achieve a real protection aim if we do 
not consider this situation and the needs of industrial and agricultural 
production necessary for people’s livelihood. In China, the establishment 
of a farm or forest plantation can follow a distinct regulation, but this is 
lacking for a natural protected area. Either it emphasizes pure conserva- 
tion or actually is doing productive work — in name only. As a result, 
both conservation and production suffer and their original goals are not 
attained. 

Considering the actual condition of China, establishment of natural 
protected areas should achieve four primary functions: conservation, 
scientific research, production and tourism. These areas should be bases 
for scientific research, production and tourism and such nature conserva- 
tion as is undertaken should relate closely to productive needs. Such 
natural protected areas thus will have full vitality, and will include not 
only the virgin region of vegetation, but also parts of the exploited 
regions. Different regions have different ways of management, but they 
may be subdivided into the following related parts: 

1. Core area: This is the original vegetation of the natural landscape 
within the natural protected area. It should include the typical repre- 
sentative location of the natural landscape zone or natural biogeographi- 
cal province. It must be strictly protected to avoid artificial destruction. 
The main use is to carry on ecosystem studies of the relationship between 
the biological and environmental factors and between different ecosys- 
tems, and to study the role and significance of their existence in relation 
to industrial and agricultural production and people’s livelihood, etc. 
Thus, it can provide basic information for environmental conservation 
and monitoring. 

2. Buffer area: This must be set up around the core area to prevent the 
destructive influences of human activity. This area may be a 
semiexploitative place composed of successional vegetation. Within this 
area we can undertake different experiments in the rational utilization and 
reformation of the vegetation according to practical needs. The work can 
include |\vegetation succession, multistory management of the commu- 
nity, breeding and feeding of animals, etc. 

3. Experimental area: The natural protected area should also include a 
part that is exploited. Based upon the environmental feature of the 
locality and people’s needs we can exploit local biological resources, 
cultivate special native products and establish artificial ecosystems. 
Thus, the area will play a typical and expansive role in vegetational 
renewal and in establishment of artificial ecosystems of the same natural 
landscape zone. Necessary service facilities should be set up in suitable 
places for the needs of investigation and tourism. Since nature conserva- 
tion is a popular cause, people should be encouraged to carry out the work 


Flowers and low growing shrubs carpet this elfin woodland in the 
Changbaishan Nature Reserve. The dominant species is Betula 
ermanii. 


together. Managers of natural protected areas still must have links with 
related institutions of science, education and production; invite their 
experts to serve as advisors and to work together when possible. The 
natural protected area must provide necessary and possible support, such 
as seeds, seedling and technical materials, etc., for productive institu- 
tions, to make suitable contribution to industrial and agricultural produc- 
tion. Thus the natural protected area not only protects the original natural 
ecosystem, becoming a pool of the natural resources and a place of 
prevailing scientific knowledge and tourism, but also provides for 
rational utilization and reformation of the lands, and creates certain 
material wealth for society. Therefore, such an organization will cer- 
tainly and easily get the support of the government and a welcome from 
the people. The workers themselves will be interested in their work and 
the cause of natural conservation will be advanced. 

Although we have done some work in nature conservation, as com- 
pared with other advanced countries our effort falls behind. Up to 1979 
we had established only about 50 natural protected areas, occupying only 
0.16 percent of the total area of our country. The distribution of natural 
protected areas also is not adequate. Most of them are concentrated in the 
forest regions of the eastern half of the country. In the areas of steppe, the 
desert of the western half, marshland and coastline, etc., adequate 
reserves have not yet been established. 

The management of existing natural protected areas needs to be 
improved. The contradiction between conservation and the needs of 
woodcutting, collecting medicinal herbs and hunting has not yet been 
entirely solved. Destruction still occurs. Provisions for scientific re- 
search and investigation and tourism are, comparatively, in the primary 
stage. At present we are carrying on overall planning to strengthen the 
organization, and are ready to establish some natural protected areas in 
the western part, and to increase the numbers of the natural protected 
areas in the eastern part of the country. The area of the increase will 
certainly not be too large, but the distribution must be treated as equally 
as possible. 

Changbaishan Nature Reserve, Wenchuan Wolong Nature Reserve 
and Zhaoging Dinghushan Nature Reserve of China are participating in 
the Biosphere Reserve network and related projects of the MAB pro- 
gram. The task of nature conservation is a problem throughout the world. 
We would like to strengthen our cooperation with IUCN, and to learn 
from the advanced experience of the other countries in order to do the best 
we can to enhance the work of nature protection, and to make a greater 
contribution toward the building of an excellent human environment. 


Wang Huen-pu is Associate Professor and Vice-Director of the Laboratory 
of Plant Ecology and Geobotany, Institute of Botany, Academia Sinica in 
Peking, China as well as Vice Secretary-General of the Ecological Society 
of China. He specializes in Synecology and Forest Ecosystem of tropical 
and subtropical regions in China. He is a member of the 1UCN Commis- 
sion on National Parks and Protected Areas. 





PARKS 11 


bemaiu. Feit” Pragantation of Historic 
Buildings 


Before a conservation project is started its objectives should be defined, 
then the presentation policy can be proposed. The objectives may be 
simply to keep a building “wind and watertight,” to preserve it on the one 
hand or to present it in its full documentary and historical context to be 
studied for educational and artistic purposes within the context of cultural 
tourism. This will mean analyzing the values inherent in the building; 
first there are the emotional values: wonder, a sense of continuity and 
identity; then symbolic and cultural values of art history, aesthetics, 
architecture, archaeology and the site landscape and townscape and lastly 
use values: functional, social, economical and even political. In the 
forming of presentation policy these values must be respected, but it may 
be found that there are conflicts between the claims of some of them 
which can only be resolved by mature judgment and cultural preparation. 
Such decisions are too important to be made by one man alone, but once 
the individual guidelines of policy for presentation have been made, they 
should be rigorously adhered to in order to avoid aesthetic confusion in 
presentation. 


The Presentation of the Message 


A piecemeal approach to presentation is disastrous. The conservation 
architect must guard the “wholeness” of the historic building in his care, 
so that it can be presented in an intelligible way to the public. 

Presentation must also take into account crowd control, together with 
security, fire protection, prevention of crime and vandalism. Museums 
can show many good examples. 

The educational and cultural aims are to present in a significant way 
the messages contained in the building, be they artistic, archaeological, 
architectural, historic, documentary or technological. To present such 
messages, one must understand them first; this is where the advice of art 
historians and archaeologists and the wide cultural preparation of the 
conservation architect are so important. He must see, understand and 
interpret. The presentation should not destroy or distort historical or 
archaeological evidence. 

When proposing the presentation of a historic building or site, it is 
desirable to consider all the “values” that have been listed earlier and 
define the message of the building under each of these headings. These 
messages must not be destroyed, but it may well be found that a 
qualitative judgment has to be made between one or another value to 
resolve the claims of different professional viewpoints. 

One example is Baguley Hall, an early 13th century timber-framed 
hall, near Manchester, England, which needed structural strengthening 
to prevent collapse. It proved impossible to strengthen it in situ except by 
consolidation, inserting glass fiber rods and epoxy resin glues, which 
would have been irreversible, thus preventing any future repairs that 
might become necessary and contradicting the technological message of 
the early timber frame by making it function in a way for which it was not 
designed and in a way which might cause even worse defects later on. 


This scheme was rejected in favor of taking the framed structure down 
and reforming all the broken joints with small inserts of new material, but 
this decision involved removing and refixing wattle and daub panels 
between the timbers with some consequential archaeological loss. 

In conservation of a museum art object on a small scale and without 
structural duties to perform of course all the original material would have 
been retained, but in architectural conservation the design must be 
conserved first and the material may have to be renewed if it is beyond 
repair. 


Presenting Wholeness by Treatment 


The treatment of lacunae or gaps in the design and surfaces of historic 
buildings, which may be caused by the need to renew stone or brickwork, 
should be given special consideration. 

Two examples may be considered. 


The Forum, Rome. The Arch of Titus where the sensitive technique of 
reconstruction gives an aesthetic unity yet does not deceive because of the 
differences between the new and original material. The messages of the 
monument and its documentary values are respected. This reconstruction, 
dating from about 1824, is considered a good model of conservation. Note 
the lack of carved detail in the new work. 
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The Arch of Constantine, Rome. The “wholeness” of the monument has not been respected by previous restorers, principally through insensitive 
treatment of lacunae which breaks up the unity of the ancient structure. The harsh texture and hard outline of the lacunae accentuate their appearance 


The Arch of Titus was reconstructed ca. 1800-1830 on a core of 
brickwork in which quite considerable areas of stone were renewed 
following the original detail in a slightly simplified, less textured manner 
and using a marble of slightly different color. The result is that the 
original work dominates and only when one looks carefully can the 
reproduction work be identified. Thus the general effect is of artistic 
unity. 

The reverse is true of the Arch of Constantine, which gives the 
impression of a lot of holes being filled in, unnecessary attention being 
drawn to the lacunae as they are lighter in tone and harder in outline than 
the original material. The result is an impression of over-restoration and 
lack of artistic harmony and unity. 

At the end of the 19th century it became a dogma in Britain that lacunae 
should be filled in or repairs executed in a different material, so one often 
found brick patching in stone buildings. This gives some restored 
buildings a ridiculous patched appearance, which destroys their unity and 
character. 

The treatment of lacunae should neither reduce the artistic wholeness 
nor the message of the historic site or building or any element therein and 


Pantheon, Rome. Much patching and many repairs with different styles of 
§ 4 i : 


work make it difficult to recognize the original work. To devise and ensure 
execution of a presentation policy over many decades of conservation work 


means ensuring that the site supervisors are trained in the theory of 


conservation as well as the practice. 


must not aim at deception of trained observers. The general principle is 
that lacunae should seem to recede visually behind the original material, 
yet be so harmonious as not to detract but rather add to the whole. At 
Herculaneum this is done by drawing in the overall lines of the fresco 
painting on the dull toned and slightly textured plaster that is used to fill in 
the gaps, thus carrying the eye over and across the lacunae. At some sites 
in Rome the filling of lacunae with brickwork has become rather a 
mechanical formula of using rather dark bricks with broken faces, which 
in fact become more noticeable than the original material and therefore 
break the principle of recession. With brickwork even a slight change of 
color to indicate repairs and filling in of lacunae seems preferable to a 
violent change of texture. The architect will have to decide each case for 
himself, but should carefully consider color, texture and the relative 
recession of surfaces in order to fill in lacunae. Lacunae should be 
identifiable on close inspection, new stonework being given a slightly 
different tooling to differentiate it, whilst new pieces of stained glass and 
wood can have the date marked thereon and bricks may be slightly 
different in color. 


Pantheon, Rome. This photo shows the wrong technique for filling in 
lacunae. Material used is too dark, taking visual precedence over the 
original work. 
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Preservation of Patina 


Patina is acquired by the materials of a historic building through age, by 
weathering or oxidation, and by use. It is something which cannot be 
produced artificially for the artificial ageing which forgers and commer- 
cial restorers apply will always look false after some time. For metals, 
patina is defined as a film or incrustation produced by oxidization, which 
protects the metal surface and which does not make the message in the 
design more difficult to read. Corrosion is different from patina in that it 
does not protect the object. The Pentellic marble of which the Parthenon 
is built has acquired a marvellous patina through time, which makes new 
marble from the same quarry look quite out of place. Patina is precious 
because it can only be acquired by time. 

Patina does not include accumulated dirt. When buildings and objects 
have to be cleaned it is essential that the processes used should not 
destroy their patina. Time and circumstance can give a historic building 
many irregularities: stone may be cracked, edges worn or chipped and 
spalled and eroded; brickwork may have its arrises softened; wood may 
be textured by exposure and light; plaster mosaics and floors may have 
uneven surfaces; all these irregularities should be conserved as part of the 
patina of a historic building. This point must be impressed upon 
craftsmen for their natural impulse is to make something as good as new, 
that is to destroy patina, because, unless they can be given a sense of 
history, they will feel it is their duty to eliminate these irregularities. For 
the true presentation of historic buildings it is essential that patina, in all 
its forms, is respected. 


The Presentation and Consolidation of Ruins 


Just as a skeleton is.a more acceptable presentation than a decaying 
corpse, a ruin is a more sanitary state for a building when it is pronounced 
dead. If the building has incontrovertibly come to the end of its useful life 
and its cultural values do not justify the cost of re-evaluation and adaptive 
use, then a ruin should be created. This is particularly necessary in order 
to discourage vandalism and to avoid the shame of wanton decay. 

A complete record drawing of the building should be made and all 
features and details recorded. Photogrammetry or simple elevational 
photos to scale can be invaluable. In the case of legal demolition by a 
developer for profit, logically the cost of recording should be borne by 
the person making the profit. 

Next, all that is valuable should be removed: doors, windows and 
joinery such as stairs and panelling, then roof covering and timbers, and 
floors; the object being to remove all material that may decay but to leave 
walls of stone or brick with their openings standing. Some of the typical 
details should be stored in a library of building elements, as these are 
invaluable for study purposes. 

The walling must be cleaned of all humus as this would encourage 
unwanted plant growth; the newly exposed tops should be weathered 
(sloped) so as to shed all rainwater (and avoid frost damage) and the walls 
themselves should be repaired and repointed if necessary. Usually loose 
rendering should be removed. The weathering of the tops of ruined walls 
needs careful attention, and as this area will be exposed to severe frost 
attack, asphalt or epoxy resin coatings will have to be applied if the 
material of the wall is not frost resistant. Holes left by the ends of beams 
should be filled to within one or two centimeters of the surface and then 
textured. In Britain timber lintels, which would rot, should be replaced 
with reinforced concrete, but in some climates such timbers are durable. 
Vaulting should be retained with the upper surface waterproofed and 
weathered, provided there is no doubt as to its stability. All exposed 
surfaces must have good weathering to guide rain water away and if large 
flats occur, they should be waterproofed and given rainwater spouts or 
drains. 

The repair of a masonry wall that has lost its facing requires special 
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Whitely Park in 
England saw its heyday» 
in the reign of 
Edward VII. Later 
neglected and finally 
destroyed by fire, 
authorities finally 
decided to make it 

a ruin. It had to be 
made safe, which is 
always difficult 
after a fire. 


attention. Often the face is liable to separate from the core, so replace- 
ment of some of the ashlar by through-binders may be necessary, but 
inserting reinforced concrete needles using a diamond toothed coring 
drill is probably the cheaper and better method of providing bonding 
reinforcement. In certain cases it may be possible to insert corrosion- 
resistant bronze or stainless steel dowels, anchored in epoxy resin grout, 
if it is possible to conceal the small holes made by the drill. A broken wall 
should be racked back for stability while protecting the horizontal 
surfaces against the entry of rainwater and frost attack. Stone dressings to 
copings, sills and cornices all require careful attention, just as in a living 
building. All ironwork must be removed to avoid rust stains and damage 
from expansion and the scars pointed up. The ruin will have to be fully 
scaffolded in order to get it into good order; however, to avoid repetition 
of this expense, provision should be made for firm anchorages for cradles 
or working platforms of an appropriate type to facilitate future inspec- 
tions, maintenance and repairs. 

The layout of the ruin should be made clear to the visitor and this 
means marking out the alignment of vanished walls. This can be done by 
inserting lines of chipping between bricks, or creosoted board curbs in 
mown lawns. Building low upstanding walls which are much more 
difficult to mow up to creates a false impression, but box or beech hedges 
or even flower beds can be used to indicate old alignments. 

Lettering and information notices are a matter for the expert and an 
appropriate type-face should be sought; inspiration may be obtained by 
looking at the local church monuments or tombstones of the period of the 
building’s greatness, thus enhancing the “genius locii,” retention of 
which is one of the objectives in creating a ruin. Ruins are romantic so the 
growing of creepers and plants need not be entirely discouraged. Ivy, 
however, should not be permitted, and it should be remembered that 
Virginia creeper makes the inspecting architect’s task more difficult. 
Limited amounts of moss and lichen are permissible and small plastic- 
lined cups of soil may be introduced out of view on top of walls or ledges 
in order to grow wallflowers and.stonecrop. 
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The doorway to Byzantium Cathedral and columns were reerected, thereby 
giving the visitor a better chance to visualize the architectural character of 
the building. 


Anastylosis as a Method of Presenting Ruins 


The word anastylosis is probably scarcely known to more than a few 
Anglo Saxon practitioners of conservation, while, on the other hand, it is 
almost equivalent to conservation in the minds of some Latin experts. It 
is defined as the re-erection of fallen fragments of ruins in their original 
position. In countries where buildings are suddenly destroyed and towns 
abandoned by reason of disastrous earthquakes, the practice of anas- 
tylosis is general. 

It is often difficult to decide whether anastylosis is justified. Meaning- 
less heaps of stones do not give an instructive message to the beholder, 
which might be easily transmitted if the stones were re-erected correctly. 
The anastylosis of a few columns can give the viewer an indication of the 
spatial qualities of a collapsed building, but on the other hand, may 
prevent an instructed visitor from understanding the historic phases of 
development of the building. The more interpretation is given before a 
visitor visits a site the less anastylosis is necessary. The danger of 
anastylosis is that it may obliterate one phase of the development of a 
building at the expense of another: re-creation of a church may obliterate 
the earlier synagogue or vice versa. 

Where a ruin is of one period only, then anastylosis is simpler, but it is 


Jerash, Jordan. Anastylosis has left a rather hard outline on the right hand 
side of this triumphal arch. The distant skyline is very much a part of the 
site and should come under control to prevent new out-of-scale buildings 
being put up. 


never very simple for often, with the given evidence, it is possible to 
proffer two or three possible solutions. Indeed, anastylosis is full of 
pitfalls as the re-erection of fallen stones is never certain to be correct. 
Many examples can be quoted, but one of the earliest is Sir Arthur 
Evans’ attempt to make Knossos more intelligible by re-erecting parts of 
the palace. Archaeologists now say he was wrong, but boatloads of 
cultural tourists to Crete have been grateful to him for the attempt which 
helps them interpret and understand the site. 

Perhaps the most noteworthy example of anastylosis is the re-erection 
of large parts of the colonnades of the Parthenon, the Propylaea and the 
Temple of Nike Arteros in Athens. The durability of the Pentellic marble 
was the saving factor, as most of the materials had been left in a heap after 
an explosion due to a bombardment. The problem now facing the Greek 
authorities is how to rectify the mistake of the previous restorer, who used 
techniques and materials that are irreversible and these prevent effective 
action now that industrial pollution is seeking out all the weaknesses. 

It must be accepted that every attempt at anastyiosis is potentially 
wrong, therefore the work must be made reversible, so that later, if more 
and better evidence comes to light, the former anastylosis can be redone. 


Reconstruction as a Form of Presentation 


Many historic monuments have been destroyed in warfare or by 
earthquake or other disasters. As an insurance against such events, full 
photogrammetric records are advisable; however, if a disaster occurs, it is 
necessary that immediate action should be taken by making first a full 
archaeological record, collecting all the materials including stones, 
bricks, and broken glass that might be redeployed. These should be 
recorded as to exact location on a gridlined map, and methodically stored 
and protected against fire, theft, vandalism and neglect, any material 
needing conservation being given first aid treatment. Such precautions 
immediately after a disaster can save great trouble and expense later. 

The temples and monuments at Abu Simbel are a special case of 
reconstruction, as these had to be moved because of the inundation 
following the building of the High Dam at Aswan. They were dismantled 
and re-erected on another island site modelled on the original. Although 
some of their significance has been lost as they are now divorced from 
their original site, it was the only way in which they could be preserved. It 
is theoretically wrong to remove entire architectural units to museums for 
they lose their poetry and artistic value when taken away from their 
natural setting. It is always preferable to reconstruct them on the spot, 
giving adequate protection, as has been done at Leptis Magna in Libya 
and Baalbek in Lebanon and with the Arch of Titus in the Roman Forum. 

Anastylosis and reconstruction, if over-done or done without adequate 
study and documentation, can turn a historic site into a film set. They are 
justified if they increase the message in the monument and make its 
spatial qualities more easily understood. 


Interpretation of the Messages 


There are many messages to be found in historic buildings and sites, so 
interpretation may run the risk of manipulation. A good guide will 
always tell one something worthwhile, but well trained guides with the 
command of many languages are all too rare: generally one has to fight 
off importunate would-be purveyors of misinformation and mispronoun- 
ciation who are more of a liability than an asset. The cultural tourist who 
has come a long way to visit, see, and understand, is entitled to serious 





consideration and should be willing to pay for interpretation of the site or 
building. Interpretation can take many forms, simple printed leaflets, 
plans, illustrated guides and histories, models showing phases of devel- 
opment and museums showing artifacts related to the site. Son et 
Lumiere is yet another form of interpretation using history in dramatic 
spoken form with dynamic lighting effects of great variety. All interpreta- 
tion must be based upon scholarly and accurate information derived from 
all of the conservation team. 

Colonial Williamsburg is a good example of interpretation and the 
U.S. National Park Service has led the way in showing how much 
interpretation can add to one’s enjoyment in visiting a site. Interpretation 
facilities, together with restaurants, hotels, car parks and lavatories, need 
careful consideration in relation to a historic site. The architects who 
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design these facilities must be extremely sensitive to the “genius locii” of 
the monument, as well as the surrounding landscape. 


Dr. Bernard M. Feilden is Director of ICCROM, the International Centre 


for the Study of the Preservation and the Restoration of Cultural Property 


in Rome, which he has headed since 1977. He is widely known for his work 
as an architect in the restoration and conservation of historic buildings in 
England, especially cathedrals of Norwich, York Minster and St. Paul's, 
London. Dr. Feilden has practiced architecture on his own account since 
1954, establishing the partnership of Feilden and Mawson in 1956. This 
article will be a chapter in a forthcoming book. 


All photos were supplied by the author. 


“neoem I Proposal for Recreation 
Use of Nigeria’s Sapoba 
Forest Reserve 


Map of Nigeria showing the location of Sapoba Forest Reserve in the 
southern tropical forest zone (shaded area). The unmarked portion to the 
north is the savanna area. 
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Sapoba Forest Reserve is one of Nigeria’s most important forest sites for 
commercial timber exploitation. The forest estate totalling approxi- 
mately 492 km? was demarcated a reserve between 1920 and 1930 when 
exploitation became progressively regulated under working plans 
(Bamgbala and Oguntala, 1970, and Lowe, 1972). The forest reserve is 
also a site of special scientific interest to the Forestry Research Institute 
of Nigeria and to some Nigerian universities. Nigeria has several forest 
reserves in various parts of the country but none is officially recognized 
as a recreational area and none has been developed as such. 

Some game reserves in the savanna parts of the country are being 
developed as national parks for the socio-educational needs of the 
country. These include the Yankari and Borgu. Parks are needed as well 
in the high forest zone which covers about 25 percent of Nigeria’s land 
area. About 40 percent of the country’s 80 million people live in this 
zone. 


Physical Factors of the Site 


The Sapoba Forest Reserve has a climate typical of the moist tropical 
rainforest zone. The mean annual rainfall is 2,162 mm, spread over 148 
rainy days. The driest months are December and January and the wettest 
are July and September. The mean maximum temperature is 25°C. and 
the minimum is 21°C. Relative humidities are generally high, the mean is 
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79 percent. Compared with other forest reserves in southwest Nigeria, 
Sapoba has the best climate. 

The parent soil material is “Benin Sands” (post middle Eocene) and 
the topography is generally flat. The loose, fine, sandy loam soil is 
reddish in color, with increasing clay content at lower levels. It is freely 
draining, with an accessible water table. 

Sapoba Forest Reserve lies in the moist, semi-deciduous lowland rain 
forest, bordered in the south by the seasonal swamp forest (Charter, 
1970). It is doubtful if any virgin forest remains in the area. Most of the 
tree species in this reserve belong to two major families, Leguminosae 
and Meliaceae (mahoganies). Some of the trees in the upper canopies are 
characterized with deciduousness. 


Production Forestry 


In the early days (1920-1930), the exploitable trees generally belonged to 
the class of emergents. An average of five trees per hectare were 
exploited with a minimum of 80 cm diameter for some species; mer- 
chantable trees, 60-360 cm girth, averaged about 18 per acre in the 
reserve (Lowe, 1972). The structure of the forest was also changed 
drastically by various silvicultural practices, mainly unwanted tree 
poisoning and climber cutting aimed at “naturally regenerating” the 
forest. The Uniform System and Tropical Shelterwood System (TSS) are 
common examples. Over 50 percent of the reserve received the ‘TS S ’ 
treatment. 

The poisoning treatment removed trees of the middle and lower 
stories, particularly those of wide-spreading crowns. Almost every tree 
not then recognized as an economic was poisoned including a number of 
species which are now exploited. The common Meliaceae (Mahogany) 
species are Entandrophragma angolense, Khaya ivorensis, Lovoa 
trichiloides, Guarea cedrata, Guarea thompsonil and Entandrophragma 
cylindricum. The common Leguminous trees are Gossweilerodendron 
balssamiferum, Albizia gumifera, Danellia ogea and Brachystegia 
species. 

Today about 16 percent of the reserve is under artificial forestry, mainly 
“Taungya” (i.e., mixed forestry and food production in the early 1-3 
years of tree planting). 

Forestry clearance and replanting at the rate of 1,070 ha per annum is 
now being done, especially in over-exploited and over-treated areas of 
the reserve. Thirty percent of the replanting is Terminalia ivorensis. This 
is the fastest growing tree in the reserve. It attains about 3 m girth in 25 
years. 


Recreational practices 


Most recreation visitors to Sapoba come from Benin, others from Warri, 
Sapele, and occasionally from the capital, Lagos. Benin City is growing. 
in population and is fast becoming cosmopolitan; it has a university while 
Warri is an important oil town; Sapele is the largest wood processing 
town in West Africa. Heavy recreation use of the reserve is increasing. 
River Jameson in the middle of the reserve is the main attraction to 
visitors who come to the only ‘developed’ bank of the river with their 
packed food materials, litter of which is often left behind. Some visitors 
erect tents for themselves where they choose. They are mostly day 
visitors. Since no parking sites are created, the visitors occasionally drive 
down the slope of the river bank, causing serious erosion and polluting 
the river. Most visitors come in the dry season, December- March, when 
the reserve is much cooler than the surrounding area. Apart from 
swimming and sunbathing, some visitors are rowed in small boats around 
the island in the middle of the reserve for a small fee. Power-boats are 
illegal. 

Bird-watching, butterfly catching and plant collection, especially of 


The old Rest House (state owned and now mainly used by foresters) in 
Sapoba Forest Reserve. A new facility for tourists is under construction in 
the Reserve. 


a 2d * 
For a small fee visitors to the Sapoba Forest Reserve can hire a boatman 
and canoe on the cool, clear river. 





Strict Natural Reserve No. 2, Urhonighe, Nigeria. This rich forest, 
situated adjacent to Sapoba Forest Reserve, is protected from human 
interference. 
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ferns and orchids, are practiced in the reserve without any control. Some 
visitors enjoy the quietness of the reserve, seeking seclusion and freedom 
to wander on foot. 

In 1979, more than 6,260 people (including children) in about 1,500 
vehicles came to the river for various purposes. The largest number of 
people (1,488) came in March in the peak of the dry season, and the 
smallest number (108) came in August, the coldest month. For the past 
three years, during which proper records have been kept, no fewer than 
5,000 visitors annually used the river/reserve. The trend is on the 
increase. 


Facility Improvement 


The multiple use of the reserve for both timber production and recreation 
is feasible. The roads passing through the reserve could be improved, and 
in order to prevent unnecessary crowding in the only ‘developed’ bank of 
the river, it is necessary to open up other areas along the banks of the river 
for the use of people. 

Trail guides and maps of the reserve would have to be produced for the 
guidance of tourists; similarly official notice boards with specific infor- 
mation and instruction for each site would help to control activities in the 
reserve. Provision of simple latrines and garages in appropriate places 
would remove the present unplanned use of the reserve for these 
purposes. Restaurants and guest houses should be built to provide for 
those spending more than one day. Economic activities in the reserve 
should be carefully planned and controlled in order to preserve its nature. 
At present there is no main electricity. A supply of electricity to the 
reserve under the Bendel State Rural Electrification Scheme, for in- 
stance, would further enhance the uses to which the reserve could be put. 


Management 


At present the management of the reserve is by the Bendel State 
Government. The States (in Nigeria) are not as financially strong as the 
Federal Government. The trend in national park development in Nigeria 
is to put parks under federal management. This is sometimes opposed by 
the States for various reasons. The compromise is to integrate adequately 
the State and local people in the Federal Government-owned conserva- 
tion area. The villagers living within the reserve could be employed in 
various capacities in the management of the reserve as a park. Although 
the reserve is national in character, it also serves people from America, 
Europe and Asia. At present it fails to fulfill the [UCN criteria for a 
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Disturbed natural Forest (timber exploited and ‘TSS’ managed), Sapoba 
Forest Reserve, Nigeria. 


However, the reserve may in the meantime be recognized as a recre- 
ational area within a government conservation area while efforts to make 
it a national park are pursued. 

Clearly, the development of more forest recreational facilities in 
Nigeria should be considered on the basis of the socio-economical 
requirement of the people and environmental considerations. 
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Anatomy of a Bike Trail 
Robert M. Cleckner and Richard Buck 


Bicyclists like car drivers use their vehicles for 
many different purposes on the same roadway. 
One person may ride a bicycle to a business 
appointment, another will use it for recreation, 
and another to get his or her blood circulation at 
a healthful rate. 

Generally speaking, urban trails are predom- 
inantly used for transportation while rural trails 
are used most by the outdoor enthusiast. There- 
fore, a little recreation should be built into the 
transportation trail, and a little transportation 
should be included in the recreation trail. That 
is the trend on today’s roadways for motorists 
and the bicylists think the same way. 


Basics now — accessories later 


The fundamental elements of width, align- 
ment, and surfacing make up the character of a 
bike trail. Additional facilities should be added 
later as the need requires and as the funds are 
available. It is common for bicycle trails to take 
2 or even 3 years to be discovered by the public. 
In Wisconsin (USA), bicycle trails laid fallow 
for more than a year, and then doubled daily 
participation every year following that. Up- 
grading the trails increased in proportion to 
their popularity. 

Urban trails usually serve transportation 
needs and are typically shorter than recreation 
trails. They owe their popularity to destinations 
which go directly to other modes of transporta- 
tion, shopping centers, and recreation areas. 
By tracking bicyclists’ routes and noting their 
destinations early in planning, valuable clues 
will be discovered on where the bicyclist is 
going and how he gets there. 

Follow any youth to his destination and you 
will soon find that he takes a specific route that 
he has traveled many times before. Note how 
he finds shallow cuts in the curbs, and runs 
along parkways to avoid sidewalk cracks and 
faults. Note where there are narrow trails, some 
barely over 6 inches wide which have been 
compacted by many bicyclists familiar with 
each intersection and every surface condition. 

While commuting, bicyclists favor 5 mile 
trips (8 km) or less. The trail itself, by running 


Bicycles are silent, nonpolluting, and efficient 
transportation machines which provide 
interesting and healthful activity for young and 
old alike. These cyclists are in Yosemite 
National Park. Photo: Fred E. Mang, Jr. 


Opportunities for bicycle trails usually can be 
found beside canals, abandoned railroad tracks, 
motor roadways, and creeks or rivers through 
gentle country. Often they can be built with 
minimum effort. Photo: Hugo Skrastins 


through population corridors, can serve a wide 
variety of 5 mile (8 km) destinations, and the 
inter-connection of individual bike trails will 
increase the use of the entire system. 

Bicycle trails should be planned for the 
bicylist so that he can see the area’s outstanding 
features such as scenic views, historic monu- 
ments, or geological formations. Routes which 
leave the rider with a pleasant visual experience 
are worth mentioning to others. On the other 


Cycling can be a very pleasant family activity in 
urban parks. Photo: Jack Rottier, 
Washington, D.C. 


Bike trails should be easy to ride. Grades should 
be minimal. Ten percent for very short distances 
—occasionally —is acceptable. Five percent is 
maximum for no more than 100 meters or so of 
trail up a little rise, and much less than that for 
longer distances. This trail is through sand 
dunes on Cape Cod. Photo: Cecil W. Stoughton 


hand, the bicyclist left with the impression of 
riding through a wooded tunnel is little im- 
pressed and is unlikely to seek the route out 
again. 

Some shielding of the trail is needed for the 
benefit of both the rider and the adjoining land- 
owner. The landowner’s right to privacy is par- 
ticularly infringed if the bicyclist is above the 
resident’s line of vision and the rider has the 
opportunity to look down into the resident’s 





house and yard. Slopes should be gentle with 
rounded crests to reduce weather erosion, and 
slow curves which provide a wide variety of 
horizons while traveling in a consistent direc- 
tion are desirable. 

Terrain is a major consideration in the loca- 
tion of a trail. Bicycle trails with long grades 
should be switched back to facilitate navigation 
on the up-hill go, and to require braking on the 
downhill run which reduces the danger of 
runaway speeds occurring. 

In marking out the trail, it must be surveyed 
on foot and evaluated by an experienced bicy- 
clist. “Windshield surveys” just won’t do. The 
physical energy required by the bicyclist will 
effect its usage; therefore, grades should be 
kept to a minimum even if this means extending 
travel distance by using switchbacks. For good 
design, a bike trail grade should not exceed 10 
percent. Grades of 5 percent for more than 300 
feet (91.5 m) should be avoided as well as 
grades of 2 percent for distances of more than 
1,500 feet (457 m). 


Design Speed 


The speed at which a bicyclist travels safely and 
comfortably depends upon the geometric fea- 
tures of the trail, the sharpness of the curves, 
the depth of the hills, as well as the width of the 
trail. The speed also depends on the cyclist’s 
physical condition, the type of bicycle, its gear- 
ing arrangement, and the wind. 

Studies show nearly all bicyclists travel be- 
tween 7 and 15 mph (11 and 24 km/h) with the 
average traveling at about 10 mph (16 km/h). 
Normal speeds of 15 mph and 20 mph (24 and 
32 km/h) are appropriate road design speeds on 
long downhill grades. 

The minimum horizontal curvature of the 
trail must be consistent with the road design of 
the trail. In other words, the faster the bicyclist 
goes the more room he needs on the curves. 
Curves on level land do not pose much of a 
problem other than requiring more room for the 
bicyclist to ride toward the inside of the curve 
although that may be the wrong side of the road 
for the direction traveled. This situation is 
exaggerated when the curve occurs at the base 
of a hill. Then the bicyclist going up the hill will 
ride the inside of the curve because it is the 
shortest route to the top of the hill while the 
bicyclist coming down will ride the outside of 
the curve and probably at a fast clip. Both 
bicyclists at the widest arc of the curve will be 
riding on the wrong side of the road until the hill 
maneuver has been completed. The amount of 
room needed should be increased in proportion 
to the length and the steepness of the hill. These 
radius design values apply to the highest speed 
of the bicylist: 


Design Speed Design Radius 

mph km/h feet 
10 16 15 
15 24 35 10.66 
20 32 70 21.33 
25 40 90 27.43 
30 AS 38.1 


meters 
4.57 


Sight and Stopping Distances 


The sight distance required by a bicyclist is 
principally a matter of speed. If traveling fast 
and in the open on a wide trail, the cyclist will 
need a long sight distance. If the trail is narrow 
or dimly lit, as in tunnels or wooded sections, 
speeds will diminish and so will the required 
sight distance. 

The eye level of the bicyclist from the road 
surface is about the same as the motorist or 
about 3.75 feet (1.14 m). Here the similarity 
ends. The line of sight for the motorist is level 
and sight distance is long. Obstructions of less 
than 6 inches (15 cm) are of small consequence. 
But the line of sight of the bicyclist is down 
and, therefore, sight distances are much 
shorter. Very small road obstructions, further- 
more, pose a real threat to bicycle stability. 

Sight distances are dependent on the design 
speed of the trail and the profile of the grades. 
Criteria for sight and stopping distances for 
downhill gradients are given below. 


Design 
Speed 


Distance required to stop on 
various grades 

0% 5% 10% 15% 
mph feet feet feet feet 
10 50 50 60 70 
15 85 90 100 130 
20 130 140 160 200 
25 175 200 230 300 
30 230 260 300 400 


meters 
16 15.24 
24 25.90 
32 39.62 
40 53.34 
48 70.10 


meters 
21.33 
39.62 
60.96 
91.44 
121.92 


meters 
15.24 
27.43 
42.67 
60.96 
79.24 


meters 
18.28 
30.48 
48.76 
70.10 
91.44 


Stopping distances are based on a perception 
reaction time of 2.5 seconds. The resistance 
factor is suitable for bicycles equipped with 
good brakes on a single-wheel operating on a 
clean dry surface. 


Clearances 


Space dimensions required by a bicyclist in 
order for him to feel comfortable, include lat- 
eral clearance between bicyclists, obstructions, 
and road hazards. The average adult bicycle is 2 
feet (0.61 m) in width at the handle bars and 
5.75 feet (1.75 m) in length. The vertical height 
of the average mounted bicyclist is 7.4 feet 
(2.25 m). Pedal clearance above the trail sur- 
face is about 6 inches (15 cm) at the bottom of 
the pedal downstroke. A German publication 
suggests a vertical clearance of 0.8 feet (24 
cm), a maneuvering clearance of 0.67 feet (20 
cm) on each side of the handlebars, and a 
horizontal clearance of 0.8 feet (24 cm) from 
handlebar to the edge of the pavement. The 
passing distance between bicyclist is given at 
1.3 feet (0.39 m). However, the University of 
California, Los Angeles Branch, allows 2 feet 
(0.60 m) between bike riders in its study. 
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Bike Surface Widths 


Desirable 
No. of Width Width 
Lanes feet meters feet meters 
1 3.5 1.06 4.0 1.22 
} 7.0 2.13 8.0 2.24 
3 10.5 3.20 125 36 
4 14.0 4.26 17.0 5.20 


While these minimum distances may be 
enough for the bicyclist, they will be too small 
for the operation of construction equipment and 
too narrow for maintenance trucks. The dis- 
tance between the wheels of a truck is at least 5 
feet (1.52 m). The trail width should exceed the 
tire treads by at least 2 feet (0.61 m) to prevent 
breakdown of the trail edges which are particu- 
larly fragile in wet weather. 


Roadbed Structure 


The basic test for the structure of a bike trail 
surface is that it be stable enough to support a 
narrow-tired bicycle without rutting, and strong 
enough to hold up a wide-tired maintenance 
vehicle. Candidate materials for the base 
courses include aggregate of gravel, crushed 
stone, slag, stabilized earth, soil cement, as- 
phaltic concrete, or portland cement concrete. 

Tread surfaces must be finished with a mate- 
rial that is smooth, stable, and traversable in 
wet weather. For recreational travel, a dense 
graded surface of crushed stone, clay, or 
stabilized earth will be found acceptable, en- 
vironmentally pleasant, and the most econom- 
ical. 

Combinations of these materials are satisfac- 
tory. One application makes use of a full depth 
hot mix asphalt pavement laid directly on the 
subgrade. Total thickness may be 3 to 6 inches 
(3.6 to 15.2 cm) depending on the quality of the 
subgrade material. Regular highway mix is 
suitable if it is densely graded (not more than 10 
percent voids). Fine graded mixes provide a 
smooth texture. 

Another desirable combination consists of a 
3- to 4-inch (7.6- to 10-cm) mixture base of 
gravel, crushed stone, or slag with a 1%- to 
2-inch (1.8- to 5-cm) asphalt top surface.This 
hot ‘method is preferable to the full depth mix 
because it is cheaper if the subgrade of the trail 
is poor quality. 

It is important to provide sufficient bicycle 
trails to meet the increased popularity of bicy- 
cling both for recreation and transportation. 
But it is vital that those trails suit the needs of 
bicyclists; be built to withstand years of use; 
and provide safe space for cyclists. 


Robert M. Cleckner is the National Field Di- 
rector for the Bicycle Manufacturers Associa- 
tion of America, Arlington Heights, Illinois 
60004/USA. Richard Buck is chief landscape 
architect of the 26,300-hectare Cook County 
Forest Preserve District, Riverforest, Illinois, 
60305/USA. 


Reprinted from the December 1979 issue of PARKS & RECREATION by special permission 
of the National Recreation and Park Association, Arlington, Virginia, USA. 
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Signs of the Times 


John Allwood and Ray Taylor 


Figure 3. “Some signs are designed for perma- 
nence ...” Explanatory sign in carved stone. 


Photo: J. Miller 


TOP Wiz 
THis FARMHoy: eH HENS - 


5 tn ass 
“ THE Earn Wort WERIN He cutee ra 


Home ts “{ 
Nov My BRONTE's 


aw MEN Con 

Ms ‘CF. To THe Hi 

‘ ES 

) BUT THE sity, MTION - 
MilD Wren Sur w 
; SETTING 


No Resem: inc PLETE. Bort, 


CUSE Sue 
MAY Have Been In werd 
VROTE. OF THe MOORLAND 
OF THE HEIcHTs, 


THis PLAQUE HAS Bren PLacep WERE 
My Resronse To Many Ineuinets. 


Slane = 


Figure 4. 


Bron seciery 
uw 1964 


. others for transiency.” Warning 
signs, hand painted paper and screen printed 
fabric. Photo: R. Walshe 


wit 
RN MES 


Figure 6. . or the 


Figure 1. Direction sign: routed 
wood. British Official Photograph, 
Crown Copyright reserved. 


Figure 2. Information sign: 
routed wood, painted. Photo: 
R. E. Taylor 


Figure 5. “Sometimes an alternative technique 
is better ...” Patterned paving indicating the 
route of a town walk. Photo: R. E. Taylor 





sign is not adequately 
maintained.” Silk screened 
vitreous enamelling. 

British Official) Photograph, 
Crown Copyright reserved. 





There are many occasions in national parks or 
recreation areas when a sign is required. It may 
be for direction (Figure 1), information (Fig- 
ure 2), explanation (Figure 3) or warning 
(Figure 4). Sometimes, however, a sign is not 
the right answer to a particular problem, either 
because an alternative technique is better (Fig- 
ure 5), the sign is not adequately maintained 
(Figure 6) or the sign detracts from its environ- 
ment (Figure 7). 

This brief article tries to suggest the range of 
points that should be considered before deci- 
sions are made on the type, style, and location 
of signs —or even whether a sign is required at 
all. These lists are not exhaustive. By the time 
this article appears, you can be sure some new 
materials or techniques will have been devel- 
oped. There may even be materials or tech- 
niques available in your country that we in the 
United Kingdom have never heard of. 


Factors to Consider 


However, we suggest that the following factors 
deserve your consideration before you dash out 
and make or order a sign. First look at your 
needs, your resources and the site. 

a. What is the purpose of the sign? Is it really 
necessary? 

b. What skills do you have available for 
originating the artwork? 

c. What resources will you have for erecting 
and maintaining the sign? 

d. Is the site subject to excessive weathering — 
light, heat, cold, wind, sunlight, condensation, 
precipitation, extremes of weather? 

e. Is the site subject to excessive wear and tear, 
animal attack, physical attack, surface dam- 
age? 

f. How many identical signs are required? 
Some techniques are only economic in large 
quantities. 

g. What techniques are available in your area? 
It may be possible to use specific local skills. 


“ 


Figure 7. . or the sign detracts from its envi- 
ronment.” Pressed metal; hand painted on 
wood, and hand written on cardboard. Photo: 
R. E. Taylor 


’ 





h. What is the expected life of the sign? Some 
signs are designed for permanence (Figure 3) — 
others for transience (Figure 4). 

j. What design quality is appropriate? Some 
sites deserve “historic” treatment whilst others 
need “rustic,” “urban,” etc. Some have to be 
in a specific house style (although that style 
might be inappropriate for an individual site—a 
point to be argued with your management). 

k. Is a sign compatible with the surroundings? 
Would it be a traffic hazard? Would it create 
unacceptable glare from reflected light, etc.? 
1. Would the sign need revising or updating at 
regular intervals or at short notice? 

m. How much money have you got — not just 
for manufacture, but for design, artwork origi- 
nation and processing, transport, mounting, 
erection and maintenance? 


Match Needs to Available Techniques 
and Materials 


You then have to match your needs with the 
techniques and materials available. Consid- 
erations here include: 
a. Whether you intend to make the sign your- 
self or use a contractor. 
b. What techniques are available locally. 
c. How long design, manufacture and delivery 
will take. 
d. Whether there are graphic limitations (e.g. 
ability to reproduce illustrations, size of letter- 
ing, width of line, etc.). 
e. Whether there are manufacturing limitations 
(e.g. maximum size of machine, material, let- 
tering, etc.; limited range of type faces or col- 
ours). 
f. Whether colours, typography, etc., can be 
matched for subsequent signs or revision of 
current signs. 
g. What means of support are necessary? 
These might be: 

i. direct application of sign graphics to an 

existing surface 

li. built-in graphic panels 

lii. attached graphic panels or 

iv. graphic panels with an integral support 

system. 
h. What are the relative costs of alternative 
techniques? Don’t forget to consider artwork, 
transport, mounting, erection, replacement, 
maintenance, etc., as well as unit costs for 
different production runs. (It may be cheaper to 
make 3 or 4 identical signs now rather than start 
from scratch again if a sign is vandalized). 


Styles and Methods 
So, having been through this procedure what 


techniques and materials are available? The 
range of variations is enormous. They can, 


however, be summarised into a number of 


categories: 
a. Casting/moulding. This produces a reverse 
image shape from a pre-formed mould. It is 


applicable to metals, rigid plastics and cement 
and is most economic in large quantities. 

b. Routing/engraving/carving. This in- 
volves cutting into the surface of the material. It 
is appropriate for metals, woods, rigid plastics 
and stone (Figures 1, 2 and 3). It provides a long 
lasting image (as hard-wearing as the sign ma- 
terial) and is very suitable for one-off signs 
although jigs or templates may be used with 
some materials. 

c. Surface printing. The application of 
graphics to the surface of the material by means 
of autographic (e.g. silk screen, wood cut, lino 
cut), photostatic (e.g. Xerography), hot press, 
photographic (e.g. letterpress, half-tone 
blocks, photogravure), planographic (e.g. 
lithographic) printing. This is a very widely 
used set of techniques and could be applicable 
to metals (Figure 6), woods, rigid plastics, flex- 
ible plastics, stone, cement, paper or fabrics 
(Figure 4). 

d. Photographic. The application of graphics 
to metals, paper or fabrics by means of a photo- 
graphic process. This is a very successful 
means of reproducing half-tone artwork and 
detailed illustrations by doing away with inter- 
mediate screens. 

e. Anodised. A process whereby a thin layer 
of coloured images in aluminium oxide is silk 
screened onto aluminium sheet. 

f. Pressed. The physical pressing of shapes 
into flat sheets of material, usually metal. In 
most cases the impressed shapes are sub- 
sequently painted (Figure 7). 

g. Branded. The burning of an image into the 
face of a wooden sign. It is good for simple 
signs. Although the cost of the branding iron 
may be expensive it is a simple process, much 
under-used. The possibility of a branding iron 
carrying interchangeable letters could make 
this a very useful process. 

h. Painted. Professional signwriting can still 
produce very acceptable signs, particularly for 
one-off situations, since the range of styles, 
colours, images, etc. is unlimited. Amateur 
attempts, on the other hand, can be disastrous 
(Figure 7) although stencils would help. 

j. Vacuum formed. The process of drawing 
plastic material into a mould by producing a 
vacuum in the mould. The material has to be 
heated evenly and to exactly the right tempera- 
ture. An excellent process for signs or displays 
requiring an element of physical relief (e.g. 
relief maps) especially if they can be produced 
in large numbers. 

k. Etched. A traditional means of cutting im- 
ages into the surface of a metal by eating away 
the surface, usually with acid. It is now expen- 
sive and often superseded by engraving. 

1. Encapsulation/lamination. An_increas- 
ingly important range of techniques depending 
on modern chemical technology. It consists of 
containing sheets of graphics within a protec- 
tive skin which usually provides both protec- 
tion and physical support. Not only must the 
outer skin be proof against attack and weather- 
ing, the graphics must not fade, deteriorate or 
delaminate. 
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Finally, remember the complexity of the prob- 
lem. It is rarely as simple as it seems. There are 
nearly always alternatives that you have never 
thought of and potential problems you have 
never contemplated. It is simplicity itself to 
make and erect a sign. It is very much harder to 
make and erect a sign that says what you want it 
to, remains legible and attractive throughout its 
planned life, offends nobody and does not cost 
the earth. 


John Allwood is a design consultant in private 
practice in Great Britain. Ray Taylor is a Senior 
Planning Officer with the Countryside Commis- 
sion (England and Wales). 


Easy Temporary Join 
for Synthetic Ropes 


If you are faced with the problem of reeving a 
new halyard on a flagpole or mast, or through a 
block or pulley in an inaccessible location, the 
solution can be easy if both old and new lines 
are made of nylon or polyester (Dacron, Tery- 
lene, etc.). Simply join the ends of the old and 
new lines temporarily by melting end fibers 
together in a small flame (a little heat goes a 
long way). Rotate the two lines slowly as the 
fibers melt. Withdraw them from the flame be- 
fore a ball of molten material forms, and if the 
stuff ignites, blow out the flame at once. Hold 
the joint together until it is cool and firm. 

The new line can now be hoisted aloft on the 
end of the old one, which can be broken off 
when the new halyard is in place. If both lines 
are of about the same diameter the joint will 
freely pass over the sheave or through a block. 
If one is smaller, haul it through on the end of 
the larger. 

If you’ve any doubt about the method, prac- 
tice joining a few odd bits together first. —R. /. 
Standish 
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More On Abbot’s Wood 


Picnic table construction permits use by a 
wheelchair user at each end. The legs of the 
tables are set in sufficiently to allow the front 
portion of the wheelchair to be under the table so 
that the user is able to get to normal position 
without difficulty. 





Toilet facilities at Abbot's Wood are especially 
equipped for use of disabled people. The toilets 
are situated adjacent to the special car park used 
by disabled people. The low wooden barrier 
prevents vehicles being parked too near to the 
block and obstructing the entrances. There is a 
level path affording ample room for wheelchairs 
to the entrances. 


| 





View showing grab rails to assist at toilet and 
wash basin. There is ample room for 
wheelchairs to get close to the facilities and to 
maneuver. 


stone chippings. This gives good traction but is 
easy for disabled persons to walk on and to 
self-propel their chairs. Paths are the same level 
as grass areas so that movement from one to the 
other for ambulant disabled and wheelchair 
users poses no problem. 





View through entrance from outside and 
showing the two-way opening door opened 
inwards. The door is 33" wide so that the widest 
chair has plenty of room to enter. 


View inside looking out through the door which 
is opened outwards. The door can be easily 
pushed open by a disabled person when wishing 
to enter or leave. This photograph also shows 
the wide approach path and the car park area 
designated for disabled people’s vehicles only. 


These photos were supplied by K. E. Godley, 
Organizing Secretary of the East Sussex 
Association for the Disabled. He resides in 
Hailsham, East Sussex, England. 


Marine Reserve Markers 





Beacons demarcating the recently proclaimed 
St. Lucia Marine Reserve in Natal inform users 
of the beach that they are entering the marine 
reserve. Placed at each end of the reserve, and 
at each end of the Sanctuary Area, the beacons 
are made of concrete and are 4 m high and | m 
in diameter, with yellow and red diagonal mark- 
ings on top. Within the 25 km long Sanctuary 
Area of the larger Reserve no recreational ac- 
tivity is permitted. Vehicle access is restricted 
to transit traffic only. —Jane Baxter 





Knots you should know: 
Hunter’s Bend 


STEP 1 


To join two ropes of equal size together one has 
had the old reliable reef or square knot (with 
rope ends properly seized back to the standing 
parts), or two bowlines, and a few others. Here 
is a fine addition to that short list: the Hunter’s 
Bend. 

At this writing we have only a smattering of 
information about this knot. According to re- 
ports in OFF BELAY magazine (February and 
June, 1979), the knot was invented by 
Dr. Edward Hunter twenty years ago, and it 
does not appear in “three centuries worth of 
manuals” at London’s National Maritime 
Museum. It was not known to an expert we 
consulted at Washington’s Smithsonian Institu- 
tion. But there is also a story in Yachting 


STEP 4 


Monthly magazine (UK) published in July 1979 
which says the knot was used to join mooring 
and ground lines of the dirigibles then flying, 
and the knot was known as the Zeppelin Bend. 
If that story is factual, the knot would be at least 
50 years old. 

New or old, this knot should be very useful. 
It will take heavy strains without slipping and it 
is easily undone afterwards. We tested it with a 
150 kg load on a small nylon rope (6 mm diame- 
ter), after which it was about as easy to untie as 
an ordinary bowline. 

Its only fault is that it is a bit tricky to tie, but 
that is easy if the initial overhand knot is made 
exactly as shown in the photo marked “Step 1.” 

Step two: insert the end of the second rope 
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STEP 5 


through the loop of the overhand knot in the first 
rope, as shown. To make it easier to see the 
relationship of the two ropes we used a dark 
colored second rope. 

Step three: bring the end of the second rope 
down behind its standing part. 

Step four: take the end of the second rope 
back through the loop of the first overhand knot 
and under the loop of the second rope, as 
shown. You now have two overhand knots 
linked together. 

Step five: pull the ends and the standing parts 
alternately until the knot is snug. It is now ready 
for any use you care to give it: firm, secure, 
reliable and easy to undo when its job is fin- 
ished. —R. J. Standish. 





BOOKS & NOTICES 





New Red Data Books. The four loose-leaf 
Volumes of the Red Data Book and the Plant 
Red Data Book are available direct from 
IUCN, 1196 Gland, Switzerland. New editions 
have been issued for freshwater fish (Volume 4) 
and birds (Volume 2), and new and revised 
sheets for mammals (Volume 1) and amphi- 
bians and reptiles (Volume 3). 


Information is assembled in the form of short 
reports under a series of uniform headings (e.g. 
Status and Summary; Distribution; Population; 
Habitat and Ecology; Threats to survival; Con- 
servation measures taken; Conservation meas- 
ures proposed; Remarks; Reference). The ob- 
ject is to draw universal attention to the dangers 
facing threatened species, and to provide fun- 
damental background data, as a basis on which 
to develop conservation or rehabilitation pro- 
grams. In addition, by showing at a glance what 
is known and what still needs to be discovered, 
it is hoped that the publication of these Volumes 
will stimulate interest in filling the gaps. 

Data for each taxon are printed on colored 


sheets. Thus the status of each taxon is readily 
identifiable: endangered — red sheets; vulner- 
able— amber sheets; rare— white sheets; out of 
danger — green sheets; indeterminate — grey 
sheets. 

Volume | — Mammalia. The completely re- 
vised edition of the Red Data Book, Volume 1 
— Mammalia, was compiled by Harry A. 
Goodwin and Colin W. Holloway of the Secre- 
tariat of IUCN, with the advice and guidance of 
the Survival Service Commission, and issued in 
1972. 

New and revised sheets for this volume have 
been issued in 1973, 1974 and 1976. The fourth 
‘service’ of new and revised sheets, issued in 
1979, was compiled by Jane Thornback. The 
total number of taxa covered is 321. 

Volume | — Aves. The completely revised 
(second) edition of the Red Data Book, Vol- 
ume 2— Aves, is now available. Part 1, issued 
in 1978, covered 199 bird taxa. Part 2, issued in 
late 1979, covers 238 additional taxa and re- 
vised data for one taxon included in Part 1. 


This new edition has been prepared by War- 
ren B. King on behalf of the International 
Council for Bird Preservation (ICBP) and the 
Survival Service Commission of IUCN. Dr. 
King has drawn on the expertise of hundreds of 
ornithologists throughout the world, including 
ICBP’s National Sections and Working 
Groups, and many governments and private 
conservation organizations have cooperated in 
its compilation. 

Volume 3 — Amphibia and Reptilia. The 
completely revised edition of the Red Data 
Book, Volume 3— Amphibia and Reptilia, was 
compiled by René E. Honegger and published 
in September 1975. New and revised sheets for 
this volume, compiled in 1978 and 1979, were 
issued in 1979. 

This volume covers amphibians and reptiles 
that are threatened throughout their range. It 
does not deal with taxa that may be in a 
threatened category within the boundaries of 
one nation but are relatively abundant 
elsewhere. The total number of taxa covered is 
168. 





24 PARKS 


Volume 4 —Pisces. The first version of Vol- 
ume 4 was compiled by Robert Rush Miller 
and issued in 1969. The completely revised 
edition, compiled in 1977 by the same compiler, 
contains sheets for 194 taxa. 


MAMMALIA — 321 taxa 
basic revised edition (1972) 
Ist service (1973) 
2nd service (1974) 
3rd service (1976) 
4th service (1978) 


Volume 1: 


Volume 2: AVES 
Part 1 — 199 taxa 


Part 2 — 238 taxa 


Volume 3: 
basic revised edition (1975) 
Ist service (1978 and 1979) 


Volume 4: PISCES — 194 taxa 
PLANT RED DATA BOOK — 250 taxa 


Plant Red Data Book. The Plant Red Data 
Book was published last December and was 
compiled by Gren Lucas and Hugh Synge of 
IUCN’s Threatened Plants Committee, Kew. It 
gives details of 250 taxa from 89 countries. 

Prices are as follows: 


US $ 25.55 
US$ 1.70 
US$ 6.70 
US $ 12.50 
US $ 13.55 


US $ 60.00 


US $ 30.00 
US $ 35.00 


US $ 65.00 


AMPHIBIA AND REPTILIA — 168 taxa 


US $ 15.00 
US$ 7.50 


US $ 22.50 
US $ 30.00 
US $ 20.00 or £10.00 


Prices include packing and surface mail postage plus binder and set of strong plastic sheets for 


dividing data sheets by orders. 





Forestry for Local Community Develop- 
ment. FAO Forestry Paper 7. 1978. FAO 
Forestry Department with the assistance of the 
Swedish International Development Authority. 
Available from Distribution and Sales Section, 
FAO, Via delle Termi di Caracalla, 00100 
Rome, Italy. 


This timely publication should prove to be a 
valuable tool for persons interested in how 
forestry can be used as a means of alleviating 
the conditions of the rural poor in less devel- 
oped countries. 

Divided into three sections, the first part 
reviews the nature and extent of this problem, 
examining such topics as fuelwood and timber 
depletion, local income and employment, 
competition for land and institutional and tech- 
nical constraints. The second part, entitled 
“Solutions: Policies Programmes and Institu- 
tions,” discusses the requisites and policy 
framework for local forestry programs and how 
projects are designed and evaluated. Project 
specifications are addressed under part three 
where the identification of the needs of the rural 
poor, forestry production and management sys- 
tems and selection of appropriate projects are 
covered. — David W. Reynolds 


Transactions at the Conference on Environ- 
mental Management and Economic Growth 
in the Smaller Caribbean Islands. September 
1979. Edited by William S. Beller. U.S. De- 
partment of State Publication 8996. Paper, xvii 
+ 187 pages. For sale by Superintendent of 


Documents, U.S. Government Printing 
Office, Washington, D.C. 20402, U.S.A. US 
$5.50 plus 25% (US $1.38) for foreign postage. 


This conference was held in St. Michael, Bar- 
bados, September 17-21, 1979. Sponsored by 
the Caribbean Development Bank and United 
Nations agencies with the U.S. Man and Bio- 
sphere Program, it was funded by the U.S. 
Agency for International Development and 
UNEP. 

The “smaller islands in the Caribbean” were 
defined as “those having areas less than 10,000 
square kilometers and populations less than 
500,000 people.” Fifteen islands and island 
systems fit this definition. The Conference 
brought together for the first time government 
designated delegates to discuss ways to achieve 
the sound development of their lands through 
exchanges of information and ideas. It was re- 
markable not only because it generated lively 
and helpful exchanges, but its “gestation 
period” from conception to distribution of the 
transactions was only nine months. 

Most of the islands were represented, as 
were a host of international organizations 
which were in a position to give aid and techni- 
cal advice. However, islanders were by no 
means contented to be passive listeners. They 
talked back, and made their problems known. 
Ali shared to some degree the same frustrations 
of insufficient resources, social deprivation, 
environmental degradation, lack of technical 
expertise, and increasing population pressures. 
They were aware of the “relationship between 
economic growth and environmental qualit;.” 
They knew that “people . . . have to be creators 


of circumstances not creatures of circum- 
stances, and there is a “social as well as a 
physical carrying capacity for tourism.” 

All the islands are washed by the Caribbean, 
but they have learned that “... the sea is both 
the insulator and the conductor for environmen- 
tal problems.” 

Altogether, in my opinion, the conference 
give-and-take was on an up beat. Those con- 
cerned with microeconomies, limited land and 
natural resource bases, yet are determined to 
improve their condition and share ideas and 
help with their neighbors and the developed 
world will benefit from reading these transac- 
tions. — Gordon Fredine 


Symposium on Hudson and James Bay 
Areas Scheduled 


The Department of Land Resource Science, 
University of Guelph, will sponsor a Sym- 
posium on the Scientific Studies of Hudson and 
James Bay at Guelph, Ontario, Canada, April 
28-30, 1981. 

Objectives of the Symposium are to assess 
the current state of knowledge; report on re- 
search in the area; relate features and processes 
of this area to other similar arctic and sub-arctic 
zones; foster interdisciplinary interaction and 
determine needs for further research. 

For information write to: 

Professor I. P. Martini 

Department of Land Resource Science 

Ontario Agricultural College 

University of Guelph 

Guelph, Ontario NIG 2W1, Canada 


Congress on Landscape Ecology Set for 
1981: ‘“‘“PERSPECTIVES IN 
LANDSCAPE ECOLOGY: 
contributions to research, planning and 
management of our environment”’ 


Under this heading the Netherlands Society for 
Landscape Ecology will organize an interna- 
tional Congress in 1981. The aim of this Con- 
gress is: 

—to improve the international communication 
in the field of landscape ecology; 

—to provide an opportunity to discuss recent 
developments in landscape ecology. 

The program consists of plenary sessions, 
poster sessions and workshops. 

The Congress will focus on four main 
themes: (1) Theoretical concepts, (2) Rural 
areas, (3) Urban-rural relationships, (4) Natu- 
ral areas. 

Date: April 6-11, 1981 
Place: Congress Centre “Koningshof”, near 

Eindhoven, The Netherlands. 

Information: The first circular can be obtained 
from the Secretariat of the Congress: 

Ms. W. J. M. van Giersbergen 

Congress Bureau of the Information Dept. 

TNO 
148, Juliana van Stolberglaan 
2595 CL THE HAGUE—The Netherlands. 
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At Jerash in Jordan this festival area colonnade is nearly all the result of anastylosis, the re-erection of fallen stones or fragments of a building in their 
original position. This helps the visitor to appreciate the site. Anastylosis should not be overdone as then the impression of a film set may be produced. 
Photo courtesy of Bernard M. Feilden, ICCROM. 
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